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for Burning Fuel OIL AND GAS 
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The Course of Oth «un 


PRESENT AND FUTURE 

Despite war restrictions, the oil industry made a 
remarkable record in 1944 supplying petroleum 
products for civilian and military needs. Although 
the quota of wildcat: wells was not quite met, the 
number of development wells drilled during 1944 
was greater than the PAW program called for. Wild- 
cat wells were 1138 short of the 5000 quota set. 
Despite this, however, and a shortage of materials 
and manpower, the demand for crude oil was fully 
met. Domestic crude production was about 12 per 
cent greater than in 1943. 

The refining branch of the industry achieved won- 
ders in meeting the inordinate demands for refined 
products. Still runs in domestic refineries were in- 
creased 633,000 bbl. a day, or 16 per cent more than 
in 1943. It is interesting to note that still runs in for- 
eign refineries in 1944 were increased 242,000 bbl. 
a day, or 19 per cent more than in 1943. 

Output of 100-octane gasoline alone in 1944 was 
almost twelve times that of three years ago. All new 
construction for 100-octane gasoline will be com- 
pleted and plants be on stream sometime during the 
first half of 1945. This construction represents an 
expenditure of 758 million dollars, most of which 
was financed by the oil industry itself. 

Many fields are now producing at a rate that, if 
long continued, will seriously impair their future 
life. It is yet too early to assess the damage that will 
result. A continuing lack of adequate discoveries will 
aggravate an already grave situation. The downward 
trend that has been in evidence since 1938 in the 
quantity of new oil reserves discovered has contin- 
ued throughout 1944. This despite the fact that some 
450 geophysical crews were active in the field during 
1944 as compared with an average of 250 during the 
five years 1936 to 1941. Even with all the increased 
activity in geophysical exploration, the quantity of 
new oil found in 1944 was only about half that of 
the crude oil produced. It is still too early, however, 
for the increase we are now witnessing in geophys- 
ical exploration to show results. How to reverse this 
downward trend in the discovery of new oil reserves 
is a problem the urgency of whose solution is empha- 
sized by the exigent demands of war that must be 
met in 1945, 

A program of 27,000 wells, of which 5000 will 
be wildcats, is the PAW request for 1945. 

As a result of the setback to Allied forces on the 
western front in the closing days of 1944, many 
more fields may have to be drawn on at rates far 
beyond. their maximum producing efficiency. With- 
out adequate available reserves, however, there is no 
choice if war’s demands are to be filled. 


12 


Changes in the 100-octane program may be neces. 
sary in order to supply a larger proportion of super. 
fuels for increasing military air power needs. 

Still unsettled is the question of foreign oil policy, 
The lag in finding new oil reserves has intensified the 
interest of oil men in foreign oil development. A 
longer range viewpoint of oil development is in eyi. 
dence. It looks at the moment as though the Anglo. 
American oil agreement will remain an agreement 
and not take the form of a signed treaty. It is now 
being revised before being brought up for rediscus. 
sion with and approval of the British Government. 
The fact that this action has been taken by our ow 
government is indicative of the efforts being made 
to reach a unity between government and industry 
on international oil issues. Whether it can really be 
regarded as a forward step in plans for world oil 
development in the postwar era remains to be seen. 
It is, however, a constructive approach to a problem, 
the solution of which will exercise a far-reaching in. 
fluence on American oil companies and the part they 
will play in development of the world’s oil resources. 


NOTABLE OIL RECORD 


Most revealing is the information regarding the 
contribution of Texas in supplying petroleum and its 
products, as presented in a booklet of facts just pub- 
lished by the Texas Mid-Continent Oil and Gas Asso- 
ciation in commemoration of its 25th anniversary. 

It points out that Texas is producing 2,170,000 
barrels of crude oil daily, ten times as much as the 
state produced in 1919. In that year there were only 
7,000 producing oil wells and 72 gas wells. Today 
there are more than 100,000 oil wells and 3800 
natural gas wells in Texas. With 56.4 per cent of the 
proved oil reserves of the United States, Texas is 
now producing 45.2 per cent of the domestic crude 
oil output. In addition, it supplies 40.1 per cent of 
all the natural gas produced and marketed in the 
United States. 

Another remarkable fact is that 96 per cent of all 
the oil produced in Texas to date was produced in 
the last 25 years, and more than four million bar- 
rels, or 53.5 per cent, was produced in the nine years 
from 1935 to 1943—truly an outstanding example 
of private initiative and free enterprise. 

Another significant fact brought to light is that the 
value of oil produced to January 1, 1944, in seven 
counties of Texas is still more than fifteen million 
dollars short of the capital invested in oil operations 
in those counties. Facts and figures in great detail 
support this statement of fact and present a picture 
far different from the rosy one that usually lurks in 
the minds of the public in regard to oil. 


THE PETROLEUM ENGINEER, January, 1945 

















ER 


e8- 
er: 


cy. 
the 
A 
eVi- 
alo. 
lent 
10W 
cus- 
ent. 
own 
ade 
stry 
r be 
oil 
een. 
em, 
r in 
they 


CES. 


the 


f all 
din 
bar: 








ITS GREATER ENDURANCE MEANS BETTER VALUE 


.. . Preformed: “HERCULES” (Red 
Strand) Wire Rope is designed and 
manufactured to do today's more 
difficult jobs quicker . . . better. . 
safer .. . more economically. Prop- 
erly selected materials, plus ad- 
vanced manufacturing methods, plus 
the specific advantages of the pre- 
forming processes are the factors 
which add up to its better value. 
What are some of the specific 
advantages of the preforming proc- 
ess? Actual service records show 
the following: 


As broken wires lie practically flat, they 
are not so apt to injure the hands of men 
handling it. Also, there is less possibility 
of an “out of place” wire causing dam- 
age to adjacent wires in the rope. 


$23 
It is not so easily kinked. 

33: 
Its inert qualities make for smoother 
spooling and easier handling. 


24: 


The preforming process minimizes the 


wtRE ROPE 


i 


tendency of Lang‘s Lay wire rope to loop 
or squirm. 


3$3 

There is less turning and twisting of the 
rope in the grooves, and less internal 
movement of the wires and strands— 
cll of which tends to reduce both external 
and internal wear, thereby insuring 
longer service. 

For consistent top-flight wire rope 
performance you can rely on 
‘‘HERCULES.”’ Let the Red-Strand 
be your guide. It is available in both 
Round Strand and Flattened Strand 
constructions in either the Pre- 
formed or Non-Preformed type. 
We shall be glad to help you se- 
lect the right construction for your 
particular conditions. 


Important 
Preformed Wire Rope is particularly 
efficient for: 


Core Barrel Lines 
Rotary Drilling Lines 
Sucker Rod and Tubing Lines 
Winch Lines 


MADE ONLY BY 


A. LESCHEN & §S 
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Domestic Distributors 
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— Texas 
CAS & NEWTON 
901 Century Bldg., Pittsburgh, Pa. 
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F. HAMILTON CO. 
Bradford, Pa. 
HERCULES SUPPLY COMPANY 
Houston, Texas 
HILLMAN-KELLEY, Inc. 
1000 Macy Street, Los Angeles, Calif. 
INTERNATIONAL OIL WELL SERVICE 
Cut Bank, Montana 
KIMBELL- TIC SUPPLY CO., Inc. 
Wichita Falls, Texas 
THE B. LEVY ESTATE 
Titusville, Pa. 
MURRAY-BROOKS HARDWARE CoO.., Ltd. 


Lake Charles, La. — Baton Rouge — 
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NORVELL-WILDER SUPPLY CO. 
Beaumont, Tex. — Conroe — Houston — 
Fort Worth — Odessa — Lake Charles, 
La. — Shreveport, La. 

UNION PIPE A SUPPLY CO., Inc. 
Owensboro, K 


UNITED PIPE SUPPLY CORP. 

Charleston W. Va. 
SUPPLY & MANUFACTURING CO. 

Tulsa — Oklahoma City, Okla. — Hutchin- 
son, Kan. — Eunice, N. M. — Andrews — 
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Eunice — New Iberia, La. 

WELL MACHINERY & SUPPLY CO. 
Fort Worth, Texas 

WES MACHINERY Co. 
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EXPORT DISTRIBUTOR: 


THE CONTINENTAL SUPPLY COMPANY, Inc. 
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National Petroleum Situation 





DEVELOPMENT DRILLING QUOTA EXCEEDED. The | 944 
drilling quota of 24,000 wells called for 19,000 develop- 
ment wells and 5000 wildcats. Final figures for 1944 show 
that development and input wells totaled 20,991. This was 
853 more than scheduled. Wildcat drilling, however, fell 
short of the year's goal by 1138 wells. If input wells (2200) 
are eliminated, the total for 1944 was actually 6 per cent 
below expectations. 


PEAK CRUDE DEMAND. Demand for all crude in 1944 
broke all records with a total of |,746,060,000 bbl., a daily 
average for the year of 4,771,000 bbl. This was an increase 
over 1943 of about 14 per cent. Domestic crude output rose 
to a new peak of |,680,047,000 bbl. This was an increase 
of about 12 per cent over 1943. Demand for domestic 
crude was |,709,140,000 bbl., which exceeded the nation's 
peak output by over 29,000,000 bbl. 


STATE PRODUCTION LINE-UP. Record-breaking war re- 
quirements were more than met by two states last year— 
Texas and California. While the national crude output was 
increased 472,000 bbl. a day last year, these two states 
reported a combined increase in production of 493,000 bbl. 
daily. Texas production increased 26 per cent and Califor- 
nia's was up 10 per cent. Oklahoma, Louisiana, Arkansas, 
and New Mexico reported a combined increase of 28,000 
bbl. daily, while Kansas, Mississippi, Illinois, and the balance 
of the states reported a reduction of 49,000 bbl. daily. 


HEAVY PRODUCTS DEMAND. Total demand for all re. 
fined products made from crude oil in 1944 is estimated at 
|,814,250,000 bbl. This was an increase over 1943 of 24|. 
741,000 bbl. The increase amounted to more than 660,000 
bbl. a day. To meet this huge demand the nation's refineries 
increased their still runs 633,000 bbl. a day. Refinery runs 
were 16 per cent greater last year than in 1943. 


REFINED STOCKS SUBNORMAL. In relationship with de. 
mand, stocks of all refined products continue to be les; 
adequate. Each year since 1940 the ratio of stocks to de. 
mand has become smaller. In 1940 stocks were’ 2.4 times 
demand. At the close of 1944 stocks of refined products 
were only |.6 times demand. At the close of 1940 stocks of 
refined oils were nearly 281,000,000 bbl. By the end of 
1944 the inventory had been reduced to less than 245,000. 
000 bbl. Meanwhile, demand increased 34,000,000 bbl. per 
month. Analysis indicates that the combined stock level of 
refined products is now 63,000,000 bbl. below normal. 
CRUDE STOCK SHORTAGE. Inventories of crude oil over 
the past five years show the same relationship to demand as 
refined products. The ratio of stocks to demand likewise 
dropped from 2.4 to 1.6. Crude oil stocks have dropped 
from 276,000,000 bbl. in 1940 to 230,000,000 at the end 
of 1944. Meanwhile the daily average demand has increased 
from 3,750,000 bbl. to 4,771,000 bbl. Normally, national 
crude stocks should be 31,000,000 bbl. greater. 








































































































Comparative Statistics, December, 1944 Economic Position of Petroleum Industry 
| or ° 
All figures are computed on a Bureau of Mines basis.* —____—__— 
— | Normal | Actua! Fer ent @ 
Dec. Nov. Dec. Year Year | Percent a ae 
1944(p) | 1944(p) | 1943 1944 1943 | change Drilling (wells completed). ................ 24,000 22,653 **| 94 
oduction (daily crude output)............ | 4,670 4,590 | 98 
. Refining (daily still runs).................. | 4,601 | 4,550 | 99 
Wells drilling.............. 4,430) (r) 4,370 2,892 4,430 2,892) +53 Stocks (crude and refined)................. | 570,322 475,410 | &3 
—— | Price of cfude (per bbl.)................... $1.96 | $1.22 | 62 
Total wells drilled.......... 2,264} 2,225) 1,727) 22,653} 17,903) +27 ———— = = , i ageens 
Development wells.........| 1,913} 1,894] 1,383] 18,791/ 14,510] +30 __Crude Prices by States for December, 19445 
__ eee eee 1,186 1,134 887| 12.696 9,325) +36 : Louisiana....... $1.20 | Basic crude prices 
Secrets 208 232 190 i 1,801) +22 U. S. average. ..$1.22 | Arkansas....... 1.25 | Oklahoma-Kansas (36 gr.) .$1.17 
| a et 519 528 306} 3,895] 3,384) +15 se aa a bes ong sae Z — Coast (36 gr.) . : 2 
7 : 7 eee a alifornia...... : ississippi: .. . . : NN FRR : 
chiceaieapemmnamaaaia — a, ... el . 1.37 | West Texas (36 er.) ...... 1.04 
Wildcat wells.............. 351 331 344] 3,862} 3,393) +14 ONES os.esiaes 1.17 | Other States.... 1.89 | Calif. Signal Hill (26 gr.).. 1.11 
MUS Cea aiccmsecnaaeCownon 52 40 40 485 437| +11 es | Pennsylvania Bradford .... 3.00 
__ ERE eis wane re 12 6 13 120 74) +62 ‘ 
Dry oie geeeeeeeeeseeees By a = 3287 2,883 +83 . ____ Drilling and Production Statistics by States 
Sener : : : ; .9} —0. —-— Dec. Year a FI 
__ | 1944¢p) | 19440) |_ 1943 | 1944 | 1943 | change 
Crude production........... 147,330) 142,650; 135,152'1,680,047 1,503,176) -+-12 Total wells drilled..........| 2,264 2,225 1,727| 22,653) 17,903 +27 
rhage =a TORS. «cesccccseeeses-ss 580) 520/420) 5,696) ~ 4,878)" +90 
Crude stocks............... 230,680] 230,360| 250,051| 230,680] 250,051] —8 | [ilifornia................. S| SF Se fe is 
D: | 47 48 56 47 56 Sere | 174 203 115 1,791 1,201 + 
wi teas alam echs . —” eaiebateneineaannis 142 176 198] 1,840} 1,740 eo 
Crude demandf............ 150,832] 145,312] 138,229 1,746,060 1,529,703} +14 ne. tpnicnahaeest: 25 ; 8 ore 279 t 1 
Daily average............ 4,866] 4,844) 4,459) 4,771 4,191 New Metico............... | 40 6 38 403 250 +61 
Natural gasoline production.| 9,104) {8,810} 17,998; 102,139! 90,579) +13 — naan ed ‘| 7 a wn 1038 uae +7 
Daily average............ 294 294 258 279 248 Other States. See aaa 889 803 535 7,824| 6,051 +29 
Motor fuel production... ... 66,940] -° 64,771! 57,197] 744,553| 610,533) +22 Wildcats drilled ........... 351) 331 344) 3,862) 3,393) +14 
Daily average............ 2,159} 2,159, 1,845) 2,034) 1,673 er dak aca ynettnais / 100 115 142) 1,344! —«,149) +17 
. p See | 12 16 14 195 194) +1 
Gasoline yield, per cent..... 40.8 40.7 38.1 39.4 37.2} + 2.2 | Oklahoma................. | 22 38 18 364 296; +23 
en 44 41 40 526 459) +15 
Motor fuel stocks... ....... 74,500} 70,288} 69,505) 74,500) 69,505) + 7 Mc 7 14 12 129! 127} +2 
errs 37 33 41 37 41 EEE ee 5! 6) 5) 63 67| —6 
New Motics..............0. 12 3 4) 69) 50| +38 
Motor fuel demand.:....... 62,728| 63,933} 52,191) 739,558! 616,432} +20 Mississippi................ 8 7 9 81 50| +62 
Daily average............ 2,023) 2,131) 1,684 2,021| 1,689 ce thndccnageoed 56 40 44 401 444) —10 
‘ : Other States............... 85 51 56 690 557| +24 _ 
a 89,750} 102,240) 90.212) 89,750| 90.212) —1 | Daily crude production... 4,753| _4,758| 4,360 _4,590|__ 4,118) +11_ 
ne 2) eo i ccrscaypunccisn tied 2,130 2,148 1,898 2.044 1,626 +% 
Fuel oil demand............ 77,375, 60,910} 68,061) 747,085) 672,510) +11 IG Siac onkouaseand 95 89: 9 
Daily rosea err 2,496 2,030 2,196 2,041 1,842 EE eer 366 367 330 342 337| + 1 
EE rere, ene 276 268 268 271 291; — 4 
4 still runs.......... “—— — —_ “er ss +16 ——— prea its rane nts = = = = = A 7 
ily average............ 4, a 4 z i SN 6.5, ccakvunine Sabie < . 
iene New Mexico............... 102 104 111 108 105| + ; 
_— ae Ras keepin =a —_— _—£ — ——< +7 ot aa Oe = a on on Pp = 
EES: Rar eee 2 
aise | Other States... 0... ws. 292| 285]. -277| ~— 280) 288] — 3 
*Unless otherwise stated all figures represent thousands of barrels. **Does not include input wells. (p)—Preliminary. ane 
{Includes benzol. Domestic and Foreign. (r)—Revised estimate. §$No change since prices frozen. Prices do not include subsidies. 
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Mexico plans oil expansion 

The Mexican oil industry is planning to expand in 1945. 
The 1945 budget for Petroleos Mexicanos, the government oil 
monopoly, is $87,000,000 compared with $78,800,000 last year, 
according to Efrain Buenrostro, manager. 

It is proposed to produce 46,254,000 bbl. of crude oil in 1945 
compared with 36,120,000 bbl. in 1944. 

The budget, Buenrostro said, provides for wildcatting, for ex- 
tension of distribution facilities, and for payments to United 
States companies whose properties were expropriated in 1938. 

Petroleos Mexicanos’ production has virtually all been from 
fields expropriated in 1938, most of which are dwindling, mak- 
ing new discoveries essential. 

Payment of the expropriation debt to United States com- 
panies will come from oil profits this year for the first time in- 
stead of from other government sources, it was stated. 


Asks permanent subsidy action 

The National Stripper Well Association, as a result of action 
taken by its executive committee and state vice presidents meet- 
ing in Fort Worth, Texas, has gone on record to ask Congress 
to give the present price differential for stripper well production 
a permanent status. 

The association will tie its battle for a permanent federal pay- 
meat into the cost of oil production survey now being initiated 
vy the Office of Price Administration at the request of the House 
small business committee. The association, which has seven 
members on the recently appointed OPA oil advisory group, will 
seek to have the cost survey divided into three sections: (1) Cost 
of finding oil, or exploration; (2) cost of flush production, and 
(3) stripper well production. Such a division of the survey is 
expected to win the support of all independent oil men, it was 
brought out. , 

Howard J. Whitehill, president of the association, pointed out 
that the stripper well industry is not a static industry. “Due to 
large withdrawals of oil to supply the war effort, the number of 
wells falling into the stripper class has been accelerated,” he 
said. 

“The compensatory payments instituted by OPA on August 
1, 1944, have enabled operators to continue operation of many 
properties that otherwise might have been abandoned,” White- 
hill pointed out. 


16 items of equipment need approval 

Petroleum Administration for War has notified oil operators 
that it will be necessary to obtain approval before using their 
priority standing to obtain any of 16 items of oil well drilling 
equipment for maintenance purposes. Previously no approval 
was required. 

Ralph K. Davies, deputy administrator, said the action was 
taken to encourage producers to use repair parts rather than to 
use complete new units. 

Operators asking for complete units of drilling rigs will be 
permitted to use their AA-1 priority rating only for the most 
essential and urgent needs, he added. _ 

The 16 items covered are: 

Crown blocks, traveling blocks, hooks or connectors, eleva- 
tors, swivels, grief stems (kellys), rotary tables, drawworks, 
tongs, master gates, blowout preventers, drill collars, power or 
steam driven slush pumps, boilers, weight indicators, and steam 
drilling engines. 


A.P.I. silver jubilee 

The twenty-fifth annual meeting of the American Petroleum 
Institute (its Silver Jubilee) will be held in the Stevens Hotel, 
Chicago, Illinois, during the month of November, 1945, on dates 
to be fixed later by the Institute’s executive committee, accord- 
ing to an announcement by Institute President W. R. Boyd, Jr. 

Action deferring the meeting for another year was taken by 
the Institute’s board of directors at its Pear]-Harbor-Day meet- 
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ing in Washington, D. C., December 7, 1944. The twenty-fiff 
annual meeting originally scheduled for November 13-16, 14 
was postponed at the request of the Office of Defense Transp 
tation because of the transportation difficulties incident to th 
war. At the time of the first postponement earlier his year, Presh 
dent Boyd announced that it was hoped the meeting might be 
held some time in the spring of 1945. An up-to-date appraisal of 
the progress of the war dimmed any such hope and the Insti 
tute’s board decided that the continued all-out support of ¢ 
petroleum industry’s war task of supplying all the oil needed 
victory is still the first duty of every oil man. The twenty-fiff 
annual meeting was therefore scheduled for November, 1945, ig 
the belief that by then victory will be so nearly complete ag 
warrant the use of transportation facilities by a great industry 
for the purpose of reviewing its problems of war and planni 
for peace. The directors hope that by November, 1945, total vie 
tory will be so imminent as to justify holding the Silver Jubile 
meeting, not only to hail the advent of peace, but also to cor 
memorate 25 years of outstanding service in war and peace by 
the petroleum industry’s national trade association. 


Elk Hills ahead of schedule — 


Production of Elk Hills vil under the unit agreement betwe 
the United States Navy and Standard of California is well ahe 
of schedule. 

President H. D. Collier of Standard reports that output at 
Naval Reserves now exceeds 44,000 bb]. daily and has reached 
two-thirds of the planned maximum. Standard is acting as oper 
ator in the program to increase production from 15,000 to 65,0 
bbl. a day to provide crude oil supplies critically needed by 
fornia refineries for the war. 

Collier estimated this 65,000-bbl. goal would be reached sub 
stantially in advance of the June 30, 1945, deadline set by the 
navy. 

Since the first well authorized by the program was spuddedi A 
during June, 1944, 117 wells have been completed. Their outp ) 
is from the shallow zones—approximately 3000 ft. Average d wi 
production is better than 200 bbl. per well. | 

Nineteen contract drilling strings are now working in the | 
field. Monthly totals of well completions have been: July, 4 ~ 
August, 10; September. 16: October, 27; November, 27, and te 
December, 33. 4 nhs 

The complete program is expected to total approximately 2 
wells. Under the unit operating agreement, Standard is gettin 
15,000 bbl. a day, with the remainder being sold by the navy 
the highest bidder. 


Drilling contractors have hard task 


Through its president, Howard P. Holmes of Dallas, Te: 
the American Association of Oilwell Drilling Contractors 
informed its members that they face their hardest job of the 
in meeting the demand of the Petroleum Administration for Wi 
for 27,000 new wells in 1945. This represents an increase of 30 
over the 24,000 wells sought in 1944, which PAW estimates 
be met within 1 per cent. 

Looming as an important obstacle in the attainment of t 
goal is the fact that steel and manpower may be the shortest @ 
ing the first six months of 1945 that the industry has yet expe 
enced. 

An increasing number of wells is being drilled to 10,000 
and such work cannot be done by men over 50 years of age 
was pointed out. Until now ages of drilling crews have 
mostly below 40 years. Men in the higher age brackets ret 
speed of drilling and also increase the number of accidents. 

Some of the intensive drilling campaigns now being ¢ 
ducted by major companies are not so much to test any f 
lar prospect as to insure sufficient work for the drilling cre 
because men faced with idleness are prone to seek work @ 
where, and a continuing drilling campaign keeps crews togetit 
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PENBERTHY Reflex 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black—empty 
space shows white. Preferred 
wherever liquid level must be 
easily and positively visible ... 
and when liquids are under 
high pressure or at high tem- 
perature. 








These gages are made of alloy temperature resisting 
steel and are the highest quality throughout.- Liquid 
chamber is made from a solid block of steel to assure 
perfect alignment and rigidity. All Penberthy gages 
conform with A.P.I.-A.S.M.E. requirements. 




















PENBERTHY 


Thansparent 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 
Used to observe color and den- 
sity of liquids under high pres- 
sures, and/or temperatures. 
Construction Is exceptionally 
rugged...similar to Reflex 
types. 


PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN s Canadian Plant; Windsor, Ontario 
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MAJOR Od Gield actTiviTiE 











>» LOUISIANA. Sun Oil Company gave 
northeastern Louisiana a new oil field 
with its discovery well, the J. E. Holt 
No. 1,situated in NW SE 21-17n-9e, Rich- 
land Parish. It is about 65 miles south- 
west of Tinsley field in Yazoo County, 
Mississippi, and about 20 miles south- 
east of the Monroe gas field. The well, 
at total depth of 3290 ft., produced 108 
bbl. of 41-gravity crude in 24 hr. through 
a 10/64-in. choke. Production is from 
the Tuscaloosa sand. 

Barnsdall Oil Company has opened a 
new high gravity oil producing zone in 
the West Tepetate field of Acadia Par- 
ish, Louisiana. Its No. 2 Minos Miller, 
section 31-7s-2w, flowed 911 bbl. of oil 
in 24 hr. through 44-in. choke. The pay 
zone is from 9160-9200 ft. 


> ILLINOIS. Indicating a pool opener 
4% miles south of Olney, Illinois, Pure 
Oil Company’s No. 1 Koertge Consoli- 
dated, section 33-3n-10e, a wildcat test, 
recovered 2240 ft. of oil and 90 ft. of oil 
cut mud on a l-hr. drillstem test. Pro- 
duction is from the McCloskey lime at 
3187 ft. The discovery well is about 3 
miles northwest of production in the 
West Madison pool. 

Production gages available on the No. 
1 C. E. Wright, Richland County, show 
the discovery well to be making 218 bbl. 
of oil in 7% hr. through 14-in. choke. 
The well, a Texas Company producer, 
is 3 miles northeast of Olney. Produc- 
tion is from the McCloskey limestone 
in the section from 3076-94 ft. Total 
depth of the well is 3094 ft. Operators 
say the well is one of the most interest- 
ing for the Illinois basin in a long time. 


>» TEXAS. Anderson-Prichard Oil Cor- 
poration has given northern Clay Coun- 
ty, North Texas, its first deep production 
with the opening of No. 1-A Wood, 10 
miles northwest of Henrietta. On initial 
tests the discovery flowed oil at the rate 
of 10 bbl. an hour, producing from 5935- 
50 ft. The producing formation is a con- 
glomerate section of the Pennsylvania 
Age. Total depth is 6672 ft. 

Henderson County, East Texas, has a 
new deep oil pool in the Rodessa section 
of the lower Glen Rose lime with the 
opening of Lone Star Producing Com- 
pany, subsidiary of Lone Star Gas Com- 
pany, No. 1 Lee. The discovery is on the 
B. C. Walters survey. On initial produc- 
tion test it flowed from 10 to 15 bbl. of 
oil an hour from 8198-8208 ft. with oil 
testing 47 gravity. The discovery is not 
making any water and operators have 
termed it the best producer from this 
particular zone yet found in the southern 
part of East Texas. 

Humble Oil and Refining Company 
has opened a new deep pool in the Smith 
Point area of Chambers County with its 
No. 1 M. E. Hayes. The discovery made 
32 bbl. of 40.3-gravity oil from 8166-69 
ft. the first hour of testing. Total depth 
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of the well is 9850 ft. It has been shut in 
to await potential. 

A new pool has been opened at 
Amerada Petroleum Corporation No. 1 
Ada C. McFaddin, a wildcat 10 miles 
east of Pettus, in western Goliad Coun- 
ty. It is two miles east of the Hord’s 
Creek field. On a 24-hr. test, the discov- 
ery made 52 bbl. of oil from 8932-42 ft. 





Devonian find 


The first oil production from 
Devonian Age sediments in Ec- 
tor County, West Texas Permian 
Basin, has been assured with the 
opening of Shell Oil Company, 
Inc., and Cities Service Oil Com- 
pany No. 1 Texas Pacific Land 
Trust. The well flowed 1451 bbl. 
of 41-gravity oil the first 18 hr. 
of production, with the last hour 
of production totaling 86 bbl., 
indicating a daily potential of 
2060 bbl. The wildcat also indi- 
cated production in the basal 
Permian lime section, but will be 
completed in the Devonian. Pro- 
duction is from 7886 to 8020 ft. 











Van Zandt County, East Texas, expe- 
rienced an “oil boom” with the opening 
of Humble Oil and Refining Company’s 
discovery well, the No. 1 Bruce, J. 
Saligna survey, 4 miles south of Edge- 
wood, in the Myrtle Springs area. The 
wildcat flowed 24 bbl. of 35-gravity oil 
in 12 hr. on initial test and operators 
said there were indications that the well 
had not yet thoroughly cleaned. One of 
the best gages reported 44 bbl. of oil in 
8 hr. Production is from 8524-44 ft. 

The second pool for King County, 
West Texas, and the first production 
from the Strawn sand, has definitely es- 
tablished that area as an oil producing 
district. The well is Ohio Oil Company 
No. 1 W. R. Ross, section 24, R. M. Mas- 
terson survey, A-1163, 10 miles east of 
Humble’s production on the J. Bateman 
estate tract, which gave the county its 
first production from the Caddo. Produc- 
ing from 5236-39 ft., the well flowed 
steadily for 5 hr. Later on a 4-hr. test it 
made 305-4 bbl. of oil, building up from 
66 bbl. the first hour to 82.5 in the fourth. 

Colorado County received its first Wil- 
cox production at Tide Water Associated 
Oil Company No. 1 Underwood, Mul- 
doon survey No. 30. It flowed a poten- 
tial of 79 bbl. of 48 gravity oil daily 
through 10/64 in. choke from 9500-05 
ft. 


>» KANSAS. The first producing oil well 
in Brown County, northeast Kansas, has 
been completed by Clifton Gall and as- 
sociates, The discovery, No. ] Livengood, 
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.oil field. In a 24-hr. test the well pro 


NE NW SW 3-ls-l5e, is immediatell 
southwest of the Falls City, Nebraska 












duced 110 bbl. of crude from the D 
nian limestone. The location is 5 mile 
southwest of production in the Falls Cj 
field. 
Lion Oil Refining Company appears. 
to have given Barber County a new gag 
pool with the opening of its No. 1 J. @ 
Lemon, SE NE NE of 28-30-13w, north.” 
east of the Marjorie gas pool. Operators 
were seeking oil, but failed to develop 
commercial production. The well was — 
drilled to 4848 ft., plugged back to the 
Maquoketa where a good gas show was 
logged. It is producing from 4530-40 ft. 
at the rate of 12,000,000 cu. ft. of gas” 
daily. 
>» OHIO. The completion by Ohio Oil 
Company of the John Barnett, sec. 14, 
in the Oriskany sand in Knox Township, 
Columbiana County, has been called a 
most encouraging strike by oil men. Pro- 
duction was found from 3545-57 ft. Re- 
ports from the well have not given infor- 
mation on the amount of production. 


> OKLAHOMA. Pure Oil has opened a 
new pool in the Kiowa area of the Ana- 
darko Basin Region with its No. 1 Hin- 
ton, SE NE NW of 10-7n-17w. The well is 
situated east of Hobart and west of the 
Gotebo area. It found the Cisco zone of 
the Pontotoc formation and showed oil. 
Packer was set at 1928 ft. The well + 
headed, cleaned itself and flowed an un- It 

reported volume of oil through the tes- 
ter. The discovery gives the southem 
part of the Anadarko Basin another pool 
of profitable size. 7 


> WYOMING. Sinclair Wyoming Oil 
Company made its third discovery in 4 
days by striking oil in its wildcat on the 
Bailey dome, Carbon County. A drill. 
stem test in the Sundance sand yielded 
35 bbl. of oil an hour. The hole is bot- 
tomed in the Sundance at 5222 ft. and 
the test was made between 5160-5206 ft. 
The well is the company’s Milton-Cole- 
man No. 1 in the northeast quarter of 
21-26-89. The Bailey dome is at Lamont 
between the Wertz and Mahoney fields, 
about 40 miles north of Rawlins. 

A shallow oil well in the Sand Draw 
area of Fremont County, 30 miles north- 
west of Crooks Gap, discovered by Sin- 
clair Wyoming Oil Company, opens @ 
new pool for this area. The well is 
the center of a 10,700-acre block, char- 
acterized by geologists as the largest oil 
reserve discovery in the United States 
1944. 
> MISSISSIPPI. A new gas-condensale 
pool from the Eutaw section has beet 
discovered by Gulf Refining Company. 
The discovery, No. 1 Edwards-Baily 
unit, section 27-10n-13w, is in south- 
western Jasper County, approximately 
15 miles west of the Heidelberg pool. 
pay section is from 6592-6650 ft. 
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“ Paraffin removal—with chemical solvents— 
a from pumping and flowing wells is a practical, 
oil. economical method . . . but the right solvent 
7 It’s th e E a s Ww a and its proper application are vital to success. 
les: Lasy Y For any “tough” situation—where paraffin 
os deposits contain tenacious foreign substances 
such as asphalt, silt, sand or gums—there is 
Oil when Y ou know a Dowell Paraffin Solvent. Equally good 
bs results are obtained in cleaning lead lines, 
e 
. ° tank bottoms and other paraffin covered 
ed your paraffin — > 
“i Contact the local Dowell man or your supply 
ft. store, or write to us at Tulsa for information 
le- and your copy of “Time Proven Methods for 
be the Removal of Paraffin Deposits.” 
ds, 
DOWELL INCORPORATED 
aw Executive Office: Midland, Michigan 
th: General Office: Tulsa 3, Oklahoma 
iD Subsidiary of The Dow Chemical Company 
38 
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ar- 
oil 
) in 
ate 
eeD 
| Pé . Look ® 
y 
:| Parattin , 
: ; Other Dowell Services and 
v4 Products: Acidizing, Mud , D 0 Ww E L t 
Acid Treating, Plastic 
O ye Tj) t S Service, The Electric Pilot, 
Jelfiake and Chemical i 
eoihe Siena Waa FOR OIL AND GAS WELL CHEMICAL SERVICE 
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>» LINES MERGED. Two of the nation’s 
largest crude oil pipe line systems were 
merged on December 31, 1944, when the 
lines of Standard Oil Company of Louis- 
iana and Oklahoma Pipe Line Company 
were consolidated. Both firms were af- 
filiates of Standard Oil Company (New 
Jersey) which recently has been effect- 
ing a policy of streamlining and simpli- 
fying its domestic corporate structure. 
The combined system is operated as the 
Interstate Oil Pipe Line Company with 
W. R. Finney of the New York offices of 
the Jersey company as president. Other 
officers include L. F. Kahle, executive 
vice president; Bruce Ramsey, vice 
president and manager of the northern 
division at Tulsa, and Smith W. Day, 
vice president of the southern district at 
Shreveport. 

The merger included 1039 miles of 
trunk and 444 miles of gathering lines 
owned by the Oklahoma Pipe Line Com- 
pany and 1588 miles of trunk lines and 
583 miles of gathering lines owned by 
the Louisiana company. A more efficient 
crude transportation service for the com- 
pany’s Baton Rouge refinery is expected 
under this new arrangement. 


>» CARTER ACQUIRES YALE. Leader 
Oil Company, a wholly owned subsidiary 
of Carter Oil Company, acquired posses- 
sion of Yale Oil Pipe Lines, Inc., effec- 
tive December 22, 1944. The Yale com- 
pany recently completed an 80-mile com- 
bination 6-in. and 8-in. line connecting 
the Elk Basin field in Wyoming and 
Montana with Carter’s refinery at Bill- 
ings, Montana, and the Farmers Union 
Refinery at Laurel, Montana. The line 
also provides pipe line transportation 
originating in the Byron and Frannie, 
Wyoming, pools, which is received into 
the Yale system from the Interstate’s 
pipe line at Warren, Montana. 


» GAS TO CANADA. Seventy miles of 
pipe line, including a portion under the 
Detroit River, will have to be laid if 
plans materialize for piping gas from the 
United States into Canada. The plan, 
which would supply 5,000,000,000 cu. ft. 
of natural gas yearly from the United 
States into western Ontario, is contin- 
gent upon Union Gas Company and its 
subsidiaries receiving enough revenue to 
carry out the contract and upon permis- 
sion being obtained from United States 
authorities. 


> COMPLETION NEARS. Arthur T. 
Proudfit, general manager of Creole Pe- 
troleum Corporation, has announced 
that Creole’s pipe line from Monagas to 
Puerta de la Cruz in’ eastern Venezuela 
is almost completed. The line will have 
a capacity range of 90,000 to 100,000 
bbl. of crude daily. 


>» CAPACITY INCREASES. Deliveries 
through the pipe line from the Santa 
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Barbara oil field to the Puerta de la 
Cruz, Venezuela, terminal have been in- 
creased to 52,000 bbl. daily from the 
original capacity of 40,000 bbl. a day, 
according to the Venezuelan Petroleum 
Company and its subsidiary, Compania 
Consolidada de Petroleo, owners of the 
pipe line and terminal. This increase was 
accomplished with only part of the 
planned additional pumping equipment 
installed, it was said. With the installa- 
tion of pump stations for which all the 
material is on the ground, the line will 
have a capacity of 75,000 bbl. a day and 
make possible the loading of tankers 
with about 2.000.000 bbl. of crude 
monthly, the company said. 

>» PROPOSED ARABIAN LINE. A 
party of American oil and pipe line ex- 
perts, who returned to the United States 
recently from a 5-week survey of the pos- 
sibilities of a pipe line to transport oil 
from the Saudi Arabia field to the port 
on the West Mediterranean, or Egypt, 
believe such a plan is highly feasible, but 
must wait until the close of the war. The 
exploration party was headed by Burt 
E. Hull, president of The Texas Pipe 
Line Company, who was invited to make 
the tour by the Arabian-American Oil 
Company, which will construct and op- 
erate the line should it become a reality. 
The group left New York on November 
1, went to Cairo and from there traversed 
the territory through which the proposed 
line would be built. 

“After the trip members of the party 
were convinced that the line is feasible, 
but that because of shortage of materials 
and manpower at this time its construc- 
tion will have to await the termination of 
the war,” Hull said. The party conferred 
with various local interests and found 
everywhere a cordial reception with 
everything possible being done to pro- 
vide the information needed in compiling 
necessary data, he added. 

The entire project would cost approxi- 
mately $100,000,000 if a port on the 
western Mediterranean were selected as 
the terminus; an additional $30,000,000 
would be necessary to extend it into 
Egypt, Hull estimated. Tentative plans 
call for a combination 24 and 26-in. line. 
Conditions prevailing in the Near East 
would be ideal for the construction of 
such a line, the party discovered, with 
probably less difficulty encountered than 
in the construction of the “Big Inch” 
from Longview, Texas, to the Atlantic 
Seaboard. 

Chief among the problems to be met 
in building the proposed line would be 
the difficulty of transporting materials 
by both sea and land, and of a possible 
manpower shortage. Hull pointed out 
that the only country that could manu- 
facture the pipe necessary for the proj- 
ect would be the United States. 

A complete list of the party included: 
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L. N. Hamilton, chairman of the boar 
Bahrein Petroleum Company, Ney 
York; W. J. Lenahan, Arabian-Amer, 
can Oil Company. San Francisco; Osey 
Wolfe, consulting engineer, The Texg 
Company, New York; H. H. Hall, chie 
engineer; Sidney Johnson, engineer, ani 
John A. Rumsey, assistant manager, m. 
rine department, all of the Standard Qj 
Company of California, San Francisep: 
and C. M. Rosebrugh, chief engineer, 
Gulf Refining Company, Houston. 


>» WORK PROGRESSES. Work is noy 
underway on the construction of 10 
miles of line looping the gas carrier of 
Memphis Natural Gas Company fron 
the Monroe, Louisiana, field to Memphis. 
Construction contract is held by the Ny. 
\. Saigh Company of Houston. Two of 
the loops will be of 18-in. pipe; size of 
the third loop is undecided. 

The H. C. Price Company has been 
awarded contract to rework 60 miles of 
8-in. pipe in Oklahoma. This line has 
been approved by WPB and PAW. 

The 105-mile, 8-in. products pipe line 
of the Ohio Oil Company, running from 
Robinson, Illinois, to Indianapolis, In- 
diana, and the 63-mile. 8-in. crude oil 
pipe line of the Gulf Refining Company, 
from Keystone-Ellenburger field to Mid- 
land, Texas. will not be completed until 
March. 

All work on the pipe line outlet for 
crude oil of General Petroleum Corpora- 
tion of California has been completed 
from the Elk Hills naval reserve station 
to Los Angeles, except construction of 
10.42 miles of 6-in. line from Castiac 
Junction to Fremont Junction. All pipe 
for this segment has been strung, 9 miles 
of ditch dug. 9 miles of pipe welded, 
and 7 miles of trench backfilled. The line 
is expected to be in service by the first 
of February. 

The Texas Pipe Line Company's 58 
mile, 10-in. artery from Elk Hills to a 
connection with valley pipe line at Cot- 
tonwood, California, has been completed. 
The line is filled with water for testing, 
and is expected to be in service by the 
end of the month. 


> APPROVE LINES. PAW and WPB 
have approved two project applications 
filed by Sinclair Refining Company to 
provide pipe line outlets for crude oil 
being produced in Fremont County, Wy- 
oming. One line will be built 25 miles 
from the Crooks gap area of Fremont 
County to a connection with the existing 
line at Lost Soldier, Sweetwater County. 
It will be of 8-in. second-hand pipe. The 
other will be a 32-mile, 8-in. gxtension 
line from Crooks Gap to Big Sand Draw 
field in Fremont County. It will be laid 
with new pipe. Pump stations wl 
erected in each field with two 10,000- 
bbl. storage tanks and necessary pump- 
ing equipment at each station. 
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capacities from.... 
150 to 1,050 horsepower 









































ro Something new has been added to diesel railroad, marine, pipe line, power house and 
eC , . . . . . 
~ engine cylinder liners—a new process to other industrial installations—capacities from 
y the ; 

lengthen cylinder liner life and give the 150 to 1,050 horsepower. 
VPB engine greater reliability—more hours of The Baldwin Locomotive Works, Locomotive 
tions . we ' 7 
ie continuous operation. G Onduanes Division, ue a wae 
Wy Chrome-plate, applied to cylinder liner pret agehes wna gry pore 
oe bores, multiplies liner life 4 to 20 times, ~— _ - ; 
sting tring life 3 to 5 times, and reduces the risk St. Louis, San Francisco, Houston. 
he of piston seizure. 
ision All this adds up to more satisfactory ser- BALDWIN 
raw 
ve vice and lower maintenance cost for your 
,000- Baldwin diesel. DIESEL ENGINES 
—_ Baldwin 4-cycle diesel engines are serving 
“i THE PETROLEUM ENGINEER, January, 1945 21 






































—s 


MAJOR Refining ACTIVITIES 








>» SUN REACHES BILLION. Sun Oil 
Company’s Marcus Hook (Pa.) Refinery 
has, since Pearl Harbor, blended more 
than 1,000,000,000 gal. of aviation gaso- 
line according to an announcement by 
|. Howard Pew. president of the com- 
pany. Of this, 75 per cent was the 
highest combat grade 100-octane gaso- 
line and the remainder was approximate- 
ly equally divided between 91-octane and 
87-octane, both exclusively used for avi- 
ation, the company said. 

The billionth gallon of aviation gaso- 
line went through the blending tanks 
shortly after noon on Saturday, Decem- 
ber 16; it was then withdrawn to be di- 
vided into capsules as mementos of Sun 
Oil Company’s achievement. 

Pew. pointing out that Humble Oil 
and Refining Company only a week be- 
fore had announced the blending of its 
billionth gallon of 100-octane gasoline. 
asserted that the Sun Oil performance 
wave further emphasis to “the outstand- 
ingly fine contribution which the entire 
\merican petroleum industry is making 
to the war effort.” 

The company also disclosed that the 
Marcus Hook refinery, in reaching the 
billion gallon mark, had blended 42,000,- 
000 gal. of 100-octane aviation gasoline 
in each of four months of 1944, a record 
no other refinery has attained. During 
the critical months last summer of the 
Normandy invasion the Marcus Hook 
refinery exceeded by 5,142,000 gal. a 
maximum quota set for it by the military 
authorities for production of 100-octane 
gasoline components, Pew said. 


> $1,200,000 PROJECT. Defense Plant 
Corporation has announced that it will 
build a $1,200,000 plant at Sunray, Tex- 
as, to be operated by the Continental 
Carbon Company, New York City. The 
plant will produce channel carbon black 
to be used in making synthetic rubber 
for tire treads. It is expected to be ready 
for operation by April and will employ 
about 100 persons. 


> PROGRESS ON PLANT. Construc- 
tion work on ihe Mexican government’s 
new 100-octane aviation gasoline plant 
is proceeding rapidly according to re- 
ports from Mexico. The refinery being 
erected at Atzcapotzalco near Mexico 
City will provide the first facilities for 
production of high octane fuel in Mex- 
ico. The United States will have first 
rights to purchase part of the output of 
aviation fuel and certain other products. 

An American engineering firm is in 
charge of construction under the general 
supervsion of an American oil company 
that has a contract as technical consult- 
ant to Petroleos Mexicanos, the govern- 
ment organization operating seven refin- 
eries in Mexico already. The report said 
that orders for 60 per cent of the equip 
ment and materials had been placed and 
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that engineering work is well underway. 
Cost.of the project will exceed $15,000,- 
000 and arrangements have been made 
for purchase of materials and equipment 
in the United States to be financed by a 
$10,000,000 loan from the Export-Import 
Bank. Negotiations for this loan were 
completed by execution of a contract on 
March 2, 1944. 

The first new unit of the refinery is 
expected to be ready for operation by 
October of this year with completion of 
the entire project scheduled for Decem- 
ber, 1945. 

To provide for manufacture of avia- 
tion gasoline with the most economical 
use of critical materials, the plant had 
to be built around basic facilities of an 
existing refinery, PAW said. The Atzca- 
potzalco refinery near Mexico City was 
selected as being the most suitable for 
the purpose. The project provides for 
an increase in crude oil intake capacity 
of the refinery in order to provide re- 
quired feed stocks. 


>» CREOLE COMPLETES PLANS. Cre- 
ole Petroleum Corporation has comp- 
leted plans with the Venezuelan govern- 
ment to construct a 40,000 bbl. refinery 
in that country. The plans, in accordance 
with an agreement made with the Vene- 
zuelan government in 1943, have been 
made public by Arthur T. Proudfit, gen- 
eral manager of Creole. Cost of the new 
plant will be about $40,000,000. 

Location and date for the beginning 
of the new project have not been an- 
nounced, but Proudfit added that the re- 
finery will be near the central part of the 
country so as to be able to compete .in 
the world market. 


> WPB APPROVES SHELL PROJECT. 
The Shell Oil Company, Inc., has an- 
nounced final approval by the War Pro- 
duction Board of a major construction 
program at its Houston refinery. Chief 
among the new projects are a fluid cata- 
lytic cracking unit, an auxiliary gas 





Refinery for Bolivia 


A contract has been entered 
into between a United States 
petroleum equipment firm and the 
Bolivian state oil fields for pre- 
liminary studies relative to estab- 
lishing in Bolivia one or more oil 
refineries. Necessary funds for 
the projects will be provided by 
the Bolivian Development Corpo- 
ration. 

The studies in Bolivia will cover 
the location or locations, water 
supply, electricity, capacity, stra- 
tegic positions, and the quality of 
crude oil and by-products. 











ieee 


plant for the recovery of light hydro. 
carbons used in aviation gasolines and 
in the manufacturing of alkylate for 
aviation gasolines. Additions to the re. 
finery’s utility system and water cooling 
towers also were given approval. Con. 
tracts for the construction of the new 
units have been awarded to the Foster 
Wheeler Corporation, New York; the 
C. F. Braun Company, Alhambra, Cali. 
fornia, and The Fluor Corporation, Ltd, 
Los Angeles. 

> PHILLIPS OPENS PLANT. For the 
purpose of closer cooperation in the field 
of research with actual refinery and op. 
erating conditions, Phillips Petroleum 
Company opened on January 5 a newre. 
search laboratory and pilot plant at its 
Phillips, Texas, refinery and natural gas- 
oline plant. Permission was obtained 
from the government for visitors’ to in- 
spect the new installations and a large 
crowd viewed the displays depicting the 
progress made in petroleum refining and 
the development of new processes and 

roducts. 

N TANKCAR SHORTAGE. Continuing 
as an acute problem for the Mid-Conti- 
nent oil refiners is the tankcar shortage. 
The accelerated war program is keeping 
every tank car in service both in sup. 
plying the East and in keeping petro 
leum by-products and chemicals ready 
for the drive on Berlin. Refiners say that 
all by-products are sought by eastern and 
northern dealers, thus halting any hopes 
of developing surpluses for the middle. 
west territory. 

> 100-OCTANE OUTPUT. The Petro- 
leum Administration for War has re- 
organized its divisions in an attempt to 
raise the output of 100-octane gasoline. 
Its construction section has been divided 
into two groups and the whole merged 
with the refining and materials division. 

Asserting that the needs of the petro- 
leum industry for materials are as greal 
as ever and the delivery problem for 
many types of equipment extremely 
tight, Ralph K. Davies said that the new 
organizational arrangement is design 
to determine the refiners needs and to 
obtain prompt delivery of necessary 
equipment. It is also an attempt to b 
bottlenecks in production, improve the 
quality of the gasoline, and increase the 
output of critical components such 
tetraethyl lead, he said. 

George Gibson, director of the co” 
struction division, which was respol 
sible for the 100-octane gasoline builé- 
ing program, now is PAW’s construction 
oficer and continues as vice chairmal 
of the facilities review committee. M. B. 
Fitzgerald, formerly director of the co 
struction division, will head the new 0 
struction section of the refinery divisio™ 
and Leo Connell will be assistant direc 
tor in charge of the new equipmet! 
scheduling and special ratings section. 
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ENGINEERING ASPECTS OF THE NEW UTAH 
OIL REFINING COMPANY 100-OCTANE PLANT 


By JOHN H. KUNKEL, Refinery Editor 


EXCLUSIVE | Cuarcep by 15,000 
bbl. per stream day 
of mixed Wyoming and Colorado crudes 
plus 800 bbl. of 12-lb. R.v.p. casing- 
head, 800 bbl. of 26-lb. R.v.p. casing- 
head, and 300 bbl. of B-B (butane- 
butene), the new 100-octane plant at Salt 
Lake City, Utah, 
owned by the De- 
fense Plant Corpora- | 
tion, and managed | 
and operated by the ~ 
Utah Oil Refining » & 
Company, is making ~ ~ 
5200 bbl. of 100-oc- 
tane aviation gaso- 
line per day. 
Although the 
plant’s fluid catalyt- 
ic cracking unit is 
designed to charge 







John H. Kunkel 

only 7500 bbl. per day of gas oil, it is be- 
lieved that its production of 100-octane 
gasoline is the highest per bbl. of crude 
charged of any refinery in the United 


States and, certainly, it is an outstanding 
result particularly when the background 
problem presented is considered. 

The new plant was built at the in- 
sistence of the United States Army. With 
the outbreak of war in the Pacific, the 
great California refineries became vul- 
nerable to possible air and/or naval at- 
tack by the Japanese. Although such an 
attack would have been suicidal in char- 
acter, the United States Army refused to 
discount its possibility. Such an attack, 
if launched and successful as a mission, 
would have meant that one or more of 
the Pacific Coast refineries would be 
knocked off stream and the coast produc- 
tion of badly needed 100-octane aviation 
gasoline impaired until such time as the 
damage could be repaired. 

To guard against such a possibility 
and to assure maintenance of an ade- 
quate supply of 100-octane gasoline for 
Pacific Coast military use the army de- 
cided that a new 100-octane plant should 
be built near the Pacific Coast in the 


Utah Oil Refining Company staff. Front row, left to right: E. S. Holt, vice 


president in charge of manufacturing; F. R. 


Clark, superintendent; R. G. 


Clark, chief engineer; C. W. Nysewander, alkylation and isomerization tech- 
nical service department; L. H. Bishop, catalytic cracking unit foreman. 
Back row, left to right: A. W. Neely, research director; R. C. Watkins, assist- 
ant superintendent; H. M. Hart, catalytic cracking technical service de- 
partment; G. E. Hinckley, general supervisor of Defense Plant Corporation. 
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shortest possible time to meet the fol- 
lowing principal strategic specifications: 

(a) Location: In the Rocky Mountain 
area, thus placing it near the Pacific 
Coast, yet out of range of carrier-based 
bombers. 

(b) Output of 100-octane gasoline: 
Sufficient to fill the gap should one or 


PERSIE ne oe em ee 


Plant built at insistence 
of army as insurance 
against possible destruc- 
tion of Pacific Coast re- 


fineries by the Japanese. 





more California refineries be knocked off 
stream. 

(c) It must operate on crudes avail- 
able locally. 

(d) It must be built within an exist- 
ing refinery. 

(e) It must be situated on main line 
rail and truck routes serving the entire 
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Pacific Coast from Seattle to San Diego. 
Salt Lake City was the answer to the 
strategic location specifications. Sit- 
uated in the Rocky Mountain area, it is 
elose to the Pacific Coast, yet out of 
range of carrier-based bombers. It is cen- 
trally located en main line rail and truck 
routes with Seattle, San Francisco, Los 
\ngeles, and San Diego essentially equi- 
distant. Further, Salt Lake City is the 
location of the Utah Oil Refining Com. 
pany’s refinery, which had been in opera- 
tion for a number of years eharged by 
mixed Wyoming and Colorado crudes re- 
ceived through an existing pipe line. 


Although Salt Lake City met the stra- 
tegic specifications, the quantity of crude 
available to the Utah Oil Refining Com- 
pany’s refinery is limited, and in addi- 
tion, the crude is deficient in volatile 
components. The engineering and proc- 
ess problem thus became that of compen- 
sating for the crude’s volatility deficiency 
and producing the maximum 100-octane 
gasoline make from the limited supply 
of crude available. 

The plant incorporates a number of 
unusual engineering features and the 
high production is attributed, in no 
small measure, to the use of Standard 


Oil Company of Indiana’s naphtha isom, 
erization process, which is employed ty 
convert the poor quality volatility agents 
obtained from the crude’s virgin naphtha 
into high quality agents. For example, 
the process converts n-pentane to igo. 
pentane, thereby raising the ASTM 
(clear) octane number of the converted 
pentane from 61 to 90. Likewise, the 
process vastly improves the ASTM 
(clear) octane number of the hexanes; 
the n-hexane, in illustration, being con. 
verted largely to neohexane with a re. 
sultant ASTM (clear) octane number 
improvement from 28 octane to 95, 






























































































































































































































































SCHEMATIC DIAGRAM ILLUSTRATING FLOW OF PRODUCTS THROUGH PLANT NO. 2, UTAH OIL REFINING. 
C GAS OilL ) ( THERMAL B-B + C LT. NAPHTHA » 
FLUID CAT. CRACK. UNIT NAPHTHA FRACT. 
] | ‘ | 
GAS = GASOLINE HVY. GAS Olt BUTENE & BUTANE | ‘HEPTANE & HEAVIER 
LT. GAS Olt snienaaiiy a tenet PENTANE 
GAS RECOV. AND GASO. FRACT. UNIT | NEOHEXANE UNIT | 
| | | | 
CAT. AVIATION BASE | BUTENE & BUTANE | PROPENE & PROPANE BUTANE NAPHTHENES 
MOTOR GASOLINE GAS NEOHEXANE GAS 
_ 7 
| ALKY. AND BUTANE ISOMER. UNIT 
AVIATION ALKYLATE BUTANE 
HVY. ALKYLATE anes 
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Utah’s prewar facilities. Prior to the 

war. the Utah Oil Refining Company's 
facilities at Salt Lake City, now referred 
to as Plant No. 1, consisted of 6 con- 
tinuous shell-type crude stills, 10 Burton 
shell-type tower coking stills, 2 modified 
Holmes - Manley continuous thermal 
cracking stills, a gas absorption and 
pressure distillate stabilization plant, a 
pressure distillate pipestill, a Carbon- 
dale wax plant. facilities for rerunning 
lube oil, and associated equipment for 
filtering and treating. Plant No. 1 also 
includes a boiler plant, crude, interme- 
diate product and final product storage, 
chemical laboratory. and an administra- 
tion building. This plant’s make includes 
motor gasoline, kerosine, diesel fuel. 
special naphtha, lubricating oils and 
greases, railroad fuel, and petroleum 
coke. 
» New facilities. The new 100-octane 
plant, referred to as Plant No, 2. in- 
cludes the following units: Fluid catalyt- 
ic cracking, vapor recovery, Vapor phase 
butane isomerization, sulphuric acid al- 
kylation, naphtha fractionation, naphtha 
isomerization, hydrogen, anhydrous 
HCl, sulphuric acid recovery, and ethyl- 
izing. These units are owned by the De- 
fense Plant Corporation. 

In the expansion, several other units 
were built and these are owned by Utah 
Oil Refining Company. They include a 
crude fractionator tower and pipestill, 
conversion of one of the Holmes-Manley 
pressure stills in Plant No. 1 for naphtha 
reforming. an Infileo water treating 
plant for treating cooling tower water, 
and a new boiler plant of unusual de- 
sign for the exclusive use of D.P.C.. as 
well as a hot lime-soda water treating 
plant to treat out solids in raw boiler 
feedwater. 

Construction of Plant No. 2 began in 
January, 1943, and it was placed on 
stream April 6, 1944. The M. W. Kel- 
logg Company was in charge of engi- 
neering and construction. The acid plant 
was designed by Chemical Construction 
Corporation, and the boiler house was 
designed by Sargent and Lundy. 


>) Flow and process. The Wyoming and 
Colorado crudes mentioned, together 
with the 12-lb. and 26-lb. casinghead 
and the imported B-B, are all delivered 
tothe Utah refinery through a common 
pipe line. Received as a mix, this mate- 
tial is charged to Plant No. 1 for separa- 
tion. Plant No. 2, therefore, receives as 
its charge virgin gas oil from the No. 1 
Plant crude stills and coked gas oil from 
that plant’s coke stills. which forms feed 








TABLE 1 
Typical composite of crude 
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Fluid catalytic cracking unit. Left 
to right, catalytic cracking feed 
heater showing duct from left of 
stack leading to vapor recovery 
unit reboiler furnace, reactor, re- 
generator, and hot catalyst storage. 


for the catalytic cracking unit; virgin 
light naphtha, which is charged to the 
naphtha isomerization feed preparation 
unit; thermal B-B from the No. 1 Plant 
thermal cracking and reforming unit; 
the B-B content from the 12-lb. and 26- 
lb. casinghead, and the imported B-B, 
which charge the butane isomerization 
and alkylation units. Table 1 details in- 
spections of the several mixed Wyoming 
and Colorado crudes for the month of 
September, and are fairly typical of the 
monthly composites. 

> Fluid catalytic cracking. As stated, 
the Utah fluid catalytic cracking unit 
is handling a gas oil charge of 7500 bbl. 
per day. What may be considered as a 
departure from the conventional is noted 
in the method of handling the light cycle 
gas oil and heavy cycle gas oil products 
as bottoms from the catalytic cracking 
fractionator side strippers. The conven- 
tional procedure is to send the total of 
these products to storage. At Utah, the 
normal procedure is to send but a por- 
tion of these products to storage and to 
recycle the balance through the reactor, 
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the portion recycled meeting in a com- 
mon line to join tl fresh feed ahead of 
the furnace. 

The principal components of the fluid 
catalytic cracking unit are: A reactor, 
regenerator, fractionator, and a catalyst 
recovery and catalyst storage system. 

A synthetic powder catalyst is used. 
The term fluid is employed because a 
powder, when properly aerated, can be 
handled and controlled as if it were a 
fluid. 

The fluid catalytic cracking method 
employs 2 major cycles, i.e., the oil cycle 
in which the reaction occurs, and the 
catalyst cycle in which the catalyst is 
regenerated, aerated, and returned to 
the reactor. 


> Oil cycle. Virgin and coke still gas oil 
from Plant No. 1 is charged to the cata- 
lytic cracking unit at atmospheric tem- 
perature and pass through a tubular heat 
exchanger for preheating to a tempera- 
ture of 400-450° F. by exchanging 
against the fractionating tower bottoms 
recirculating stream. 

The preheated feed meets the recycle 
light and heavy gas oil product stream 
from the fractionator side strippers and 
is charged into the unit’s furnace. Before 
entering the furnace, the feed is split 
into 2 streams and, in the furnace pass- 
through, its temperature is increased to 
700-800 °F. The 100° F. variance in 


transfer line temperature permits a de- 
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gree of flexibility in the catalyst to oil 
ratio. Leaving the furnace, the split 
streams rejoin, meet a slurry oil stream 
from the fractionator, and go to the 
reactor. 

A stream of hot catalyst, from the base 
of the regenerator, is mixed with the 
feed before it enters the reactor. The 
temperature of the catalyst is 1000- 
1150° F. Dispersion steam is also in- 
jected at this point. Additional heat is 
provided by the hot catalyst to main- 
tain the desired reaction temperature. 
Depending on the character of the feed. 
the type of operation, and the products 
desired, the reaction temperature in the 
reactor can be held to any level over the 
range of 700-1000° F. 

After the reaction takes place, super- 
heated vapors, as overhead from the re- 
actor, go to the unit’s fractionating tower 
where they are desuperheated and frac- 
tionated to produce gasoline and lighter 
as charge for the gas recovery unit, and 
light cycle and heavy cycle gas oil, which 
is split for elimination and recycling to 
the reactor; the latter portion joins the 
fresh feed stream as previously men- 
tioned. 

Table 2, The Petroleum Engineer Col- 
umn Data Table, details the dimensions. 
top and bottom design temperatures, de- 
sign pressure, piping sizes, number of 
trays, tray spacing, and the equipment 
of the catalytic cracking unit fraction- 
ator, and quotes similar data for all oth- 
er major columns in the various units of 
Plant No. 2. 

The catalytic cracking unit fraction- 
ating tower has 2 sections. The upper 
section contains 18 trays on 30-in. cen- 
ters, whereas ihe lower section contains 
3 disk and doughnut-type baffles. Design 
temperatures are: Bottom, 580° F., top, 
250° F. The design pressure is 4.5 lb.* 

Superheated vapors from the reactor 
enter the fractionator’s bottom. The 
vapors overhead from the fractionator 





*All pressures are in Ib. per sq. in. gage. 


are partially condensed and go to a re- 
flux drum. Vapors overhead {rom the 
drum go to the vapor recovery unit as 
does the gasoline off the bottom. Reflux 
is withdrawn from the bottom of the re- 
flux drum and pumped back over the 
fractionator’s top tray. Considerable 
water settles out in the bottom of the re- 
flux drum and this is discarded to the 
sewer. 

The fractionator has 2 side strippers 
for stripping light cycle and heavy cycle 
gas oil. The upper side stream drawoff 
is from the fractionator’s 9th + tray to 
the top of the first stripper. Stripping 
steam enters the stripper base, vapors 
from the top of the stripper are returned 
over the fractionator’s 8th tray and the 
light cycle gas oil product, as bottoms, 
is pumped in part as product to storage 
and in part for recycling to the reactor. 

The lower side stream drawoff from 
the fractionator is from its 17th tray to 
the top of the second stripper. As in the 
case of the light gas oil stripper, strip- 
ping steam enters the bottom, overhead 
vapors are returned to the fractionator’s 
16th tray, and bottoms, heavy cycle gas 
oil, are in part recycled to the reactor 
and in part pumped to product storage. 
Each of the strippers is equipped with 
a bottoms product cooler, the products 
passing through their respective coolers 
only in case they are pumped to product 
storage. 

Bottoms from the fractionator are a 
slurry oil. Some slurry is pumped to join 
the fresh feed upstream of the reactor, 
thus returning eny catalyst that has been 
entrained in the reactor overhead vapors. 
The balance of the slurry is pumped 
through the fresh feed preheater and 
then through a slurry boiler and back 
over the fractionator’s baffle section; the 
pump-around serving to scrub and de- 
superheat the reactor vapors entering 
the fractionator. Provision is made for 
pumping slurry oil to a surge tank from 





All trays are numbered from top to bottom. 
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izing his vision. 





The Standard Oil Company of Ohio celebrated its diamond anniversary 
on January 10, marking three-quarters of a century in which it has seen the 
oil industry grow from a state of confusion and wild speculation into one of 
the nation’s topnotch businesses. The early industry was characterized by 
men whose profits lay in luck rather than in knowledge. It was everybody's 
business, and all of it was a gamble. The industry was made up of a large 
number of relatively small concerns. Into this chaotic profession stepped 
John D. Rockefeller, a young commission merchant who saw vast possibil- 
ities for applying his business principles to the manufacturing of petroleum 
products and making it pay dividends. Within four years after his first 
venture into oil he had deserted all else and was making headway in real- 


In 1882 all the company's affairs were consolidated and placed under 
@ parent organization, the idea being as the company enlarged to have 
a branch in each state bearing the name ‘‘Standard Oil Company” plus 
the name of the state. In 1910, however, the Supreme Court ruled that the 
Standard company was a violation of the Sherman Anti-Trust Law, and 
that it must be abolished. This was done by dividing the shares of stock, 
thus making the company actually 34 small companies of various types in 
various territories. The Standard Oil Company of Ohio, headquarters in 
Cleveland, is an independent operating company. It still retains the charter 
granted to Standard Oil's original incorporators in 1870. 
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which it is withdrawn and either pumped 
back as recycle to the fractionator or ty 
the regenerator as torch oil. 

An intermediate reflux, from the fra¢. 
tionators 11th tray, is pumped through 


‘the boiler feed preheater after which the 


bulk enters the fractionator over its 9) 
tray, and a portion passes through 4 
cooler to suppiy gland oil. This, after 
serving the pumps, enters the fractiona. 
tor over its 17th tray. 


> Catalyst cycle. Fluid catalytic crack. 
ing is a continuous operation. As a re. 
sult of reaction, a carbonaceous deposit 
forms on the catalyst in the reactor. Hot 
catalyst, at a temperature of 700-1000 °F, 
is therefore continuously withdrawn 
from the reactor, flowing down a stand. 
pipe through a rate-controlling slide 
valve automatically operated by the 
pressure drop across the reactor. Below 
the slide valve a moving stream of car. 
rier air picks up the catalyst and carries 
it into the base of the regenerator and 
through a distribution grid. Air burns 
the carbon deposit from the catalyst. 

After regeneration the hot catalyst 
flows from the regenerator downward 
through a standpipe to a slide valve 
manually controlled to hold constant the 
temperature of the reactor and then 
meets the fresh oil feed before entering 
the reactor. 

As a result of regeneration, heat is 
liberated for final vaporization of the 
fresh feed and for cracking. Excess heat, 
over and above that required for the pur- 
poses mentioned, is recovered. This is 
accomplished by withdrawing a stream 
of hot catalyst from the bottom of the 
regenerator through a standpipe and 
circulating it through a waste heat boil- 
er. The catalyst, which now has lost 
some of its heat, re-enters the regenera: 
tor below the distribution grid where it 
joins the hot catalyst coming in for re. 
generation from the reactor. 

High pressure steam from the waste 
heat boiler passes through a superheater 
furnace and, split in 3 lines, is used as 
process steam to drive pumps and com- 
pressors, and is delivered to the refinery 
main. 

Fresh catalyst is received at the re- 
finery and stored in a fresh catalyst hop- 
per from the bottom of which it is with 
drawn as needed, aerated, and sent to the 
hot catalyst storage hopper or directly 
to the regenerator. 

Catalyst is withdrawn from the hot 
catalyst storage hopper through a stand- 
pipe. Air is injected into the funnel 
section of the hopper and into the stand- 
pipe. At the base of the standpipe, a slide 
valve controls the withdrawal rate. Car 
rier air is injected below the slide valve 
and the catalyst is conveyed to the re- 
generator. 


> Catalyst recovery system. Flue ga 
forms in the regenerator as the result of 
burning the carbon from the catalyst. 
This is removed overhead from the re 
generator and passed through a waste 
heat boiler after which it is further 
cooled and then “conditioned” by water, 
steam, and ammonia. Steam produced 
the waste heat boiler goes to the steam 
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superheater. The conditioned flue gas 
passes through a Cottrell precipitator 
where any small amounts of entrained 
catalyst are removed electrically. These 
fines are collected in hoppers below the 
precipitator and returned to the regen- 
erator by means of a screw-pump. The 
flue gas passes off through the precipita- 
tor stack. 

The catalytic cracking unit employs 2 
air compressors; a main air compressor 
and an aeration air compressor. Air from 
the main compressor passes through an 
auxiliary gas-fired air heater, used only 
during start-ups, and thence to the car- 
rier lines through which the catalyst is 
transferred from the reactor to the re- 
generator. Provision is made to bypass 
the air-heater and serve the catalyst car- 
rier lines direct, and to divert a portion 
of the air to the aeration system. The 
aeration compressor provides air to the 
regenerator standpipes and bleed con- 
nections. 


> Space velocities; ratios. Depending on 
the type of operation, feed stock, crack- 
ing severity required, etc., the space 
velocities in the reactor may be varied 
over a wide range of less than 1.0 to 
12.0 as required. The definition of 
weight-space velocity is: Weight of the 
oil fed per hour divided by the weight of 
the catalyst hold-up in the reactor. The 
space rate is adjusted by raising or low- 
ering the level of the “boiling” fluid 
catalyst in the reactor. 

The catalyst to oil ratio may be varied 
over a wide range. This ratio may be 
changed by two means, i.e., by changing 
the feed preheat temperature or by rais- 
ing or lowering the regenerator tem- 
perature, the latter being accomplished 
by increasing or decreasing the rate of 
catalyst circulation through the waste 
heat boiler. The catalyst to oil ratio is 
defined as weight of the catalyst circu- 
lated per hour divided by the weight of 
the oil fed per hour. 


>» Vapor recovery unit. The vapor re- 
covery unit is conventional in its design 
and flow. It functions to separate and re- 
cover the products of the catalytic crack- 
ing unit, and produces an aviation gaso- 
line cut, 2 motor gasoline cuts, as well 
as B-B, a Cs through 150° F. end point 
fraction, and propane and propylene as 
feed for the alkylation and butane isom- 
erization unit and refinery fuel gas. 

The principal columns in the unit are: 
A 32-tray absorber, 15-tray lean oil still, 
24-tray prefractionator, 29-tray depro- 
panizer, 29-tray debutanizer, 24-tray re- 
run column No. 1, and a 26-tray No. 2 
rerun column. 

Feed to the unit is the vapor and 
liquid from the catalytic cracking unit 
fractionator reflux drum plus propane 
from the alkylation unit surge drum. 

The vapor is compressed to 70 Ib. and 
joins the liquid feed, which enters the 
gas recovery unit. In a common line, the 
now rejoined vapor and liquid are cooled 
and enter a high pressure feed flash 
drum. Goheal vapors from the feed 
flash drum meet the propane from the 
alkylation unit surge drum and charge 
the absorber. 

The absorber is designed for a pres- 
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sure of 90 Ib. Its temperatures are: Bot- 
tom, 100° F.; top, 97° F. Its feed enters 
under the 32nd tray, and a methane to 
hexane fraction, as recycled overhead 
vapor from the unit’s prefractionator, 
also enters the column under the 32nd 
tray. Lean oil enters over the top tray. 
The column’s overhead goes to plant 
fuel. Rich oil, as bottoms, is feed for the 
lean oil stripper. The absorber is 
equipped with a water-cooled inter- 
cooler, total liquid being pumped off 
from the 14th tray and, after intercool- 
ing, it is returned to the 15th tray. 

Rich oil bottoms from the absorber, 
as feed to the lean oil still, are pumped 
through an exchanger for exchange 
against lean oil bottoms from the still for 
preheating to a temperature of 340° F. 
before entering the still over its 7th 
tray. The overhead product of the lean 
oil still is a methane to hexane fraction 
that goes to the prefractionator. Bot- 
toms, lean oil, return to the absorber. 
Lean oil from the still is first heat ex- 
changed against the rich oil still feed, 
then exchanged against the prefraction- 
ator feed, passed through a cooler, and 
returned over the absorber top. 

A reboiler furnace with 2 separate cir- 
cuits serves the lean oil still and the 
prefractionator. On the lean oil circuit, 
the duty of the reboiler furnace is rated 
at 15,750,000 B.t.u. per hr., whereas duty 
on the prefractionator circuit is 7,280,- 
000 B.t.u. per hr. 

The feed to the prefractionator is 
liquid from the unit’s feed flash drum 
plus the overhead from the lean oil still. 
Before entering the prefractionator, the 
liquid from the flash drum is heat ex- 
changed against lean oil from the lean 
oil still and then steam preheated to 
300° F. after which it meets the lean oil 
still overhead and is fed into the prefrac- 
tionator on the 8th or 12th tray. 

The overhead, methane through 220° 
F. end point fraction, is condensed and 
goes to the reflux drum. A methane to 
hexane fraction, off the top of the drum, 
is recycled to the absorber as previously 
mentioned. Reflux is pumped back over 
the prefractionator’s top tray, whereas 
the Cs to 220° F. end point fraction be- 
comes feed to the depropanizer. Bot- 
toms, a 220-400° F. end point fraction, 
go to No. 2 rerun tower. The previously 
mentioned twin circuit reboiler furnace 
provides reboiler duty for this column. 
Design pressure for the prefractionator 
is 100 lb. Temperatures are: Bottom, 
454° F.; top, 200° F. 

Feed to the depropanizer is preheated 
to 225° F. by exchange against the No. 2 
rerun tower overhead and enters on the 
12th or 16th tray. The depropanizer is 
designed for a pressure of 315 lb.; its 
temperatures are: Bottom, 280° F.; top, 
125° F. 

C; and lighter, as depropanizer over- 
head, are condensed and go to a reflux 
drum. Vapor from the top of the drum 
passes through a steam preheater and 
thence through a caustic water wash 
tower after which it is condensed and 
finally goes either direct to the alkyla- 
tion unit as feed or to plant fuel. Reflux 
from the depropanizer’s reflux drum is 


pumped back over the column’s top tray, 
Bottoms from the depropanizer, a C, to 
220° F. end point fraction, go to the 
debutanizer. A high pressure 240-]h. 
steam reboiler designed for a duty of 
5,010,000 B.t.u. per hr. serves the col. 
umn. 

The design pressure of the debutani. 
zer is 110 Ib. Its bottom temperature jg 
240° F. and the top temperature js 
140° F. Its feed, bottoms from the de. 
propanizer, enters at the 12th or léth 
tray. Butane, as overhead, is condensed 
and goes to the reflux drum from which 
a portion of the C: goes back over the 
tower’s top tray as reflux and the bal. 
ance of the C: fraction is passed through 
an overhead products cooler and goes to 
storage as feed for the alkylation unit, 
Bottoms, a Cs through 220° F. end point 
fraction, form feed for the No. 1 rerun 
tower. The debutanizer is served by a 
high pressure 240-lb. steam reboiler de. 
_— for a duty of 5,300,000 B.t.u. per 

f. 

Rerun tower No. 1 is designed for a 
pressure of 40 Ib. and its temperatures 
are: Bottom, 245° F.; top, 160° F. Its 
feed, debutanizer bottoms, enters over 
the 8th or 12th tray. Its overhead product 
is a Cs to 150° F. end point fraction, 
which, after being condensed, goes to 
the reflux drum. A portion of the stream 
from the reflux drum is pumped back to 
reflux the tower over the top tray while 
the balance is passed through an after- 
cooler and goes either to storage as 
motor gasoline or to alkylation unit feed 
storage. Rerun tower No. 1 bottoms, as 
a Cs to 240° F. end point cut, go to avia- 
tion gasoline storage. A 240-Ib. high 
pressure steam reboiler designed for a 
duty of 3,900,000 B.t.u. per hr. serves 
rerun tower No. 1. 

Rerun tower No. 2 has a design pres- 
sure of 30 Ib. and its temperatures are: 
Bottom, 375° F.; top, 290° F. Feed, bot- 
toms from the prefractionator, enters at 
the 8th or 12th tray. A 220-340° F. end 
point fraction is the column’s overhead. 
This passes through the depropanizer 
feed heat exchanger before being con- 
densed and entering the reflux drum. A 
portion of the bottoms from the reflux 
drum is pumped back over the tower's 
top tray, the balance passing through 4 
caustic water wash drum, and finally, 
as a 220-340° F. end point product, goes 
to aviation gasoline storage. Tower bot- 
toms, a 340-400° F. end point product, 
pass through an aftercooler and go to 
motor gasoline storage. Rerun No. 2 is 
served by a high pressure 300-lb. steam 
reboiler designed for a duty of 2,750,000 
B.t.u. per hr. 

All heat exchangers in the vapor Te 
covery unit are shell-and-tube type. Theit 
specifications and duties are: 





Lean oil Prefrae-  Depro- 
still tionator panier 
Number of tubes....... 254 59 4 
a Seen 16 16 nt 
Sa 
a eee Steel 


teel 
Duty, B.t.u, per br:... “20,700,000 3,760,000 3,310,000) 
—— me 178 81.8 
(Second and last part of Mr. Kunkel’ 
article will appear in an early issue, ) ‘4 
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APPLICATION OF ALIGNMENT CHART TO RAPID 
SOLUTION OF PRODUCTION FORECASTING PROBLEMS 


| EXCLUSIVE | THE PETROLEUM en- 
gineer is frequently 
required to make forecasts of future 
rates of production and total future 
production. A problem of this type is 
readily divisible into two parts: First 
the type of decline control and rate of 
decline must be determined, and second, 
the routine calculations must be made. 
The mechanical task of computing de- 
cline rates and summing up the monthly 
production often consumes a major por- 
tion of the time permitted to complete 
the estimate. The accompanying align- 
ment charts have been constructed to 
facilitate the completion of the task after 
the decline rate has been determined. 
The charts may also be used in reverse 
to determine the percentage decline rate 
if the monthly production for yearly in- 
tervals is available. 

> Design of alignment charts. The 
charts are designed for wells that decline 
in conformity with a geometric progres- 
sion that can be expressed algebraically 
as follows: a, ar, ar’, ar®, ar™. To solve 
oil well decline problems of this type, 
the following fundamental formulas de- 
rived from the laws of geometrical pro- 
gressions are used: 


Re a tet en sl 
]—ryn 

=a oP) (2) 

Where: 


a = first term, 

1 = last term, 

r = ratio, 

$s = sum, 

n = number of terms. 

The above equations are solved by use 
of the accompanying alignment charts. 
Wells that decline in accordance with 
the above laws are also called the “ex- 


Barrels Per Month 


1000 


ponential,” “semilog,” or “constant per- 
centage” decline. 


> Application of charts. In practice the 
charts have a wider application than 
utilization on those wells that decline in 
conformity to the above conditions be- 
cause many engineers and geologists as- 


Seeceteanencntsanenecommamencnee. “8 enteeeses 





Charts designed to fa- 
cilitate the making of 
routine calculations 
after the decline rate 
has been determined. 





sume that the wells will behave in this 


manner in the future, especially when 
there are many wells to be considered. 
This assumption is justified where the 
period of the forecast is short or there 
are many types of wells or properties to 
be extended. 

The accompanying production charts 
drawn on regular coordinate paper and 
semilog paper are shown for compara- 
tive and illustrative purposes. 


>» Examples of use. Case No. 1. It is nec- 
essary to forecast the monthly rate of 
production for future years for a prop- 
erty. The engineer knows from past his- 
tory that the property is declining at the 
rate of 1.5 per cent per month. The well 
is currently producing at the rate of 5100 
bbl. per month. The required data can 


FIG. 3 


Present Yeor First Year 
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Second Year 


By L. R. MERRYMAN, The British-American Oil Producing Company 


be determined from the alignment charts 
as illustrated in Fig. 2. A straight edge 
is placed at 5100 on Scale A and at 1.5 
on the right-hand side of Scale D. The 
answer, 4250, is then read on Scale B. 
The lines on Fig. 2 show how a series 
of readings can be taken. The answers 
are shown in the following tabulation: 


Year Production rate 
Present 5100 bbl. per month 
Ist yr. 4250 bbl. per month 


Line 1 on Fig. 2 shows answer 
*2nd succeeding yr. 3545 bbl. per month 
Line 2 on Fig. 2 shows answer 


- *3rd succeeding yr. 2955 bbl. per month 


Line 3 on Fig. 2 shows answer 

The tabulation can be continued until 
end of period considered in study. The 
decline of monthly rate of production is 
shown graphically in Fig. 3. 

It should be noted that the period con- 
sidered is not the beginning and end of 
a given year but the beginning of two 
successive years. If there is any confus- 
ion in the mind of the reader he should 
make a year’s computation on a calcula- 
tor then plot them and compare them 
with the results obtained on the align- 
ment chart. 

Case No. 2. It is necessary to forecast 
the total production of a property and 
the same property will be considered as 
in Case No. 1. The data can be deter- 
mined from the alignment charts as 
shown in Fig. 4. A straight edge is placed 
at 5100 on Scale A and at 1.5 on Scale E. 
The answer, 56355, is then read on Scale 
C. The lines on Fig. 4 show how a series 

*Line 2 is established by placing a straight 
edge at 4250 on Scale A and at 1.5 on the right- 
hand side of Scale D. Line 8 is established in a 


similar manner using the monthly production 
figure determined by line 2, or 3545. 


(Continued on Page 71) 
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A BIG STEP FORWARD| 


Every stage of unloading 


Co -BESSEMER engineers have 
perfected a unique system that in- 
sures smooth compressor performance 
through full volume range. It will help 
any plant — chemical, refinery or other 
process industry — where compressors 
are called on to maintain extremely ac- 
curate, uniform pressures or flow rates 
under widely fluctuating loads. 


Cooper - Bessemer has pioneered in con- 

; ; trol techniques as applied to compressors 
—. f/f 7 — control of pressures, flow rates, torque, 

a etc. Now, a simple, reliable method has 
been developed to interpose speed con- 
trol between the successive steps of un- 
j loading* to give a straight-line control 
SEE ol one G-MV compressor cylinder ; over approximately 


Showing pneumatic suction valve lifters. 100%, demand This 


~ TRS — : . 3 ; 
SS. ‘ae 4 new method of 
/ Ss ' |. Lt : smoothly and accur- 


> 


«ths 
4 —_ ial | ns | ately matching com- 
4 ‘ if ia es es or) pressor capacity 
j : _ , ee to process demand ex- 


| : ~~ 





tends the advantages 
of speed control far 
below the limits pre- 
viously practical with 
automatic control. 


: beg te 
~ 
} 
a in a 
& 4 % 
% % 
tte E 
— 2 i . 


MONTHLY PRODUCTION -BEGINNING OF PERIOD- BARRELS 


os 


View of the complete automatically 
controlled unif—in this case an 800 
hp G-MV in the gas liquefaction 
plant of the East Ohio Gas Co. 
Cleveland, Ohio. 





Compressors 


Washington Bradford, Pa. Parkersburg, W. Va. San Francisco, Cal. Seattle, Wash 
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FIG. 1 
ALIGNMENT CHART FOR DETERMINING THE 
A DECLINE RATE AND PRODUCTION OF OIL WELLS 
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ALIGNMENT CHART FOR DETERMINING THE 
DECLINE RATE AND PRODUCTION OF OIL WELLS 
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Once adopted, no equipment manufacturer has ever had to 
switch from AMERICANS! 

This record, unbroken for a quarter of a century, 
establishes the outstanding superiority of AMERICAN 
ROLLER BEARINGS for heavy-duty applications better 
than any claim we could make for them. Their brilliant 
performance is the result of specific design for service in 
ponderous equipment where smooth, flawless function 
must be maintained consistently under the most difficult 
operating conditions encountered in modern industry. In 
oil country equipment especially, where bearing punish- 
ment is excessively brutal and continuous, AMERICANS 
are leading favorites. 

For your next heavy-duty application specify AMERI- 
CANS. Write today for complete technical data. 


AMERICAN ROLLER BEARING CO. 


Pittsburgh Pennsylvania 
: Pacific Coast Office 


ae 
a 1718 S. FLOWER STREET LOS ANGELES, CALIF. 






AMERICAN 
Aeauy-Duty 


ROLLER BEARINGS 






Partners with the 
Od Producing Industry 
for 25 Years 
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81 MM. MORTAR PROJECTILE 





How many of these 
are lying around your lease? 


The answer is none, because of the valiant efforts 
of our fighting men. But did you know a ton of good 
scrap steel will make about 250 steel cases for 81 mm. 
mortar projectiles like we’re producing here at 
Texasteel Co.? So get in that scrap NOW! 


And remember, we are still making those famous 


fexasteel Sucker Rods, too ... of finest Electric Furnace 
Steel. Write to our nearest office for quotations. 


we 


ELECTRIC STEEL SUCKER RODS 


TEXASTEEL MANUFACTURING CO. 


Houston, 217 West Bldg., Phone Charter 4-3301 © Kilgore, P. O. Box $16. Phone 724 © Wichita Falls, P. O. Box 673, Phone 2-0803 


FORT WORTH, TEXAS 
“She Steel of “Pomorrow ad 93 rbvaitable “Jeday = 
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FIG. 4 
ALIGNMENT CHART FOR DETERMINING THE | 
DECLINE RATE AND PRODUCTION OF OIL WELLS 
A 
+—- 30000 
L 20000 
5 | 
3 | 
- 15000 
5 
LE | 
a E— 10000 | 
E— 9000 
\ -— 8000 
F- - 7000 B C 
2 
s Et 4000C 400000 
E—~ 6000 F E 
~ m E - 30000 [= 300000 
-: F~ £000 E = 
s — = r 
SN SE Tig, E- 20000 F- 200000 
oe. ~Ling / a r 
w E— 4000 A = oa 
~~, : r te 
op Sine 2 ” E a 
1 = a = . as 
a = ~ 
& “ay r—10000 +—100000 
= = 3000 fe 3 ee — 9000 
ras ~ Sie OO, ; E- 
b-— ~~. ~ ~ 
uf a ~ E- 6000 
=r ee amiga > = — 50000 % 
4 a = uw —— - ~— 
= }— 200C ~ax = _ 40000_¢& 
4 =F =~ 
=-_{- @ 5 <= ~ 
OF ' ~2_ as = b- 
“th: ar _- — ~ = 
‘fT OF °o ae a, w 
a at 2000 2 = Sa ee o 
$s a} > ie a sae 
> = ~~ = a 
“AS u; o —ie. 
er at x 
4 rere = |— 1000 - Kr oo 
r—— i OC — z 
a. F wE- 900 — = oa - 
(en ; pan Oo w 
> * F— 9OC z 3 a: = - 4 
3 a il x ive) A 
7 rot 80C ra ¥ w a 3 
ZF oO a 7 ~19 
Oo t— 70c = 3 = ' w Q 
=F ' 2 ww ~ > 
EC ro) be < 
ee a a x 
rE - 600 a. ad x 
F = ret - 
a a > w z z 
s =i 2 =_ 2) 
F— 500 x 7 7 = 
3 - 3 ro 
_ - WJ 
Az r+ a 
r-— 400 =r ra > 
F fC 2 z 
f : x = 
{ a a 
: ae = wi 
r—100 “3 1000 > ° 
r— 300 E- 90 =—- 900 = 
‘ E- 60 Ee 800 
: »; E-To == 790 
E— 60 
F-s0 
— 200 —~ 40 
g -— 30 
gS 
20 
803 2 
100 
Copyright by L. R. Merryman, 1945. 
ee 
(Continued on Page 78) 
,1945 | THE PETROLEUM ENGINEER, January, 1945 75 

















AH -GO@® 


ananel 


NHS-GOO 
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Model NH-600, 200 hp. at 
2100 rpm. (maximum). De- 
signed for heavy-duty auto- 

otive, industrial and ma- 
ine service. For specifica- 
ions, see table on opposite 
j page. 
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mbining “something old and something new.” Cummins—builder of the 
yiginal high speed diesel—now introduces two additions to the line of Cummins 
Dependable Diesels: Models NH-600 and NHS-600. 

The “something old” is the basic design of the well-known Model H Cummins 
Diesel... a design proved sound by a 12-year demonstration of low-cost, depend- 
ible performance in all types of heavy-duty applications. 

The “something new” in NH and NHS Cummins Diesels includes dual intake 
yd exhaust valves, higher rpm., larger piston displacement and many other 
rinements that will give you “more power per pound” and the Nth degree 
in power efficiency . . . that will assure increased payloads and higher profits on 
ur tough jobs—automotive, industrial or marine. A comprehensive brochure 
taining complete specifications and engineering data on Series NH and NHS 
ICummins Dependable Diesels is now available. Write for your copy of Bulletin 
6.29 today. Cummins Encrne Company, INc., Columbus, Indiana. 
































| if | 
No. of Bore and Displacement HP. } RPM. | Weight per 
ode! | Cyl. Stroke | (cu. in.) (Maximum) (Maximum) | *Weight Horsepower *Dimensions 
; — + 
) H | 6 4%” x6" | 672 150 800 2165 14.43 578Q” x 46 4" x 30%” 
HS 6 174” x 6” j 672 200 1800 2580 12.9 585%” x 46 34” x 293%,” 
ER MH 6 51g” x 6” | 743 200 2100 2500 12.5 589%” x 49 34%” x 2874” 
aa | 
NHS 6 514” x 6” | 743 275 2100 2850 10.36 6034” x 481364” x 3234” 


























*Weights and dimensions are for engine as designed for automotive application (as illustrated) and will vary with 
units designed for industrial and marine service. Weights are based on minimum use of light weight materials. 
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Supercharged Model NHS. 
600, 275 hp. at 2100 rpm. 
(maximum). Designed for 
heavy-duty automotive, in- 
dustrial and marine service. 
For specifications, see table 
above. 
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FIG. 6 


ALIGNMENT CHART FOR DETERMINING THE 
DECLINE RATE AND PRODUCTION OF OIL WELLS 
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Mslore the war, Failing portable drilling units were 
searching the secrets of the Sahara, drilling for produc- 


tion in the Illinois basin, locating tin in Banka, taking 


core in the Texas panhandle, exploring for oil and 

"mineral in the heart of India, the plains of New Zealand, © 
the jungles of South America. . . Now, rolling with our 
_armed battalions, on the job in every clime, Failing drills 


again travel to the ends of the earth, finding water to 


quench the thirst of our fighting men. 


The Failing Holemaster 1500 Drill . . . civilian coun- 
ferpart of the army unit... . rugged, compact, mobile. 
with capacity for 1500-foot drilling .... is. now in 


_ limited-production for the oil exploration program. 


Write for details. Consult Failing now! 














re 


Geo: E. Failing Supysliy Co 


MANUFACTURERS + PORTABLEe DRILLING EQUIPMENT 


ENID, OKLAHOMA “Qa HOUSTON, TEXAS 














of readings can be taken. The answers 
are given in the following tabulation: 


Production 
rate Yearly 
Year (From Ist example) production 
Present. . . . 5100 56,355 


Line 1 on Fig. 4 shows answer 

lst succeeding yr. 4250 46,960 
Line 2 on Fig. 4 shows answer 

2nd succeeding yr. 3545 39,170 
Line 3 on Fig. 4 shows answer 

3rd succeeding yr. 2955 32,650 
Line 4 on Fig. 4 shows answer 

The tabulation is continued until eco- 
nomic limit is reached. The decline curve 
based on yearly production is shown in 
Fig. 5. 

Case No. 3. The production rate is 
available for the beginning of two years 
and it is desired to know the percentage 
decline rate. The present rate is 5100 
bbl. per month and the rate one year 
ago was 6115 bbl. as shown in Fig. 3. 
This problem is solved by use of Scales 
\, B, and D, as illustrated by Fig. 6. A 
straight edge is placed at 6115 on Scale 
A and at 5100 on Scale B. The answer, 
1.5 per cent per month. is then read on 
the right side of Scale D. This is equal 
to 16.6 per cent, per year as shown on 
the left side of Scale D. 

In the first two examples discussed, 
many engineers would prefer to read 
the answers directly from the semilog 
paper; but in most forecasts of produc- 
tion, many properties are involved and 
curves are not already prepared. If the 
decline rate has been determined, how- 
ever, the computations can be made di- 
rectly from the alignment chart and it 
is not necessary to refer to the decline 
curves. The chart is especially useful if 
the mechanics of extension can be turned 
over to subordinates. A person who is 
not familiar with charts and graphs is 
less likely to make a mistake on the 


NEW METHOD DETERMINES SMALL QUANTITIES OF SULPHUR 


Aone the many laboratory proced- 
ures for which the development of im- 
proved apparatus has been accelerated 
by the war program, is a new sulphur 
train, originated by the Universal Oil 
Products Company, and built by the 
Precision Scientific Company, both of 
Chicago. The method, identified as U. 
O. P. Method H-201-43-A, determines 
small quantities of sulphur, 0.0002 to 
0.05 per cerit, in combustible liquids and 
gases. The samples are burned in a 
stream of purified air and the products 
of combustion absorbed in a solution of 
sodium mypobromite. The sulphur is 
then determined as sulphate by turbidi- 
metric measurement of colloidal barium 
sulphate. 

The apparatus consists of an air-pres- 
sure regulator and filter pressure gauge. 
air purification furnace, cooling tank, 
gas scrubbers, water regulator, moisture 
trap and bank of 8 ASTM sulphur lamps. 

Compressed air controlled by a pres- 
sure reducing valve is reduced to 2 lb. 
per sq. in., then passes through an ac- 
tivated charcoal tower and into the air 
purification furnace containing a heated 
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alignment chart than on coordinate pa- 
per. The semilog paper is especially con- 
fusing to persons who are not trained 
mathematically. After a short practice 
period, any intelligent secretary or clerk 
can read the alignment charts quickly 
and correctly. 

Although the alignment chart shown 
with this paper is limited to use on 
studies that are made in time periods of 


-5 





stainless steel U-tube of 1 in. diam. by 
approximately 4 ft. long filled with 
anartz chips. 

Air leaving the furnace is cooled to 
approximately room temperature by 
passing through a water jacketed cop- 
per-coil condenser at the furnace out- 
let. The air at room temperature passes 
successively through 3 scrubbers—water, 
sodium hypobromite, and sodium hy- 
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one year, other charts could be made to 
cover other desired time periods. Many 
petroleum engineers are required to 
make forecasts of production by quar. 
ters for their refinery departments. An 
alignment chart designed to give read- 
ings by quarters would considerably 
speed up such a study. 

Further discussion of the subject will 
be presented in an early issue. * ** 


P 204. 


droxide—then through a constant pres- 
sure regulator, into a moisture trap fitted 
into a vacuum bottle, and finally into a 
distribution manifold serving the 8 A. S. 
T. M. sulphur lamps. 
For the determination of sulphur in 
gases, the appartus includes 8 Dur. 
alumin weighing bombs of 35 ml. capac: 
ity for connecting to the sulphur lamps. 
xt 
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UR On January 1, 1945, the Oil Well Im- 
provements Company changed its name 
» ited to Orbit Valve Company. 
av; Since 1912, the Oil Well Improvements 
Company has been actively engaged in 
“" the manufacture of equipment for the 
capac: petroleum industry that has been distinc- 
lamps. tive in design and performance and 
# $s original in conception. 
ORB IT Orbit Valve Company is a new name 


for an old company. The management, 
VALVE S products and policies will remain the 
same as they have been in the past. 








ORBIT VALVE COMPANY 


TULSA, OKLAHOMA 
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I the production of petroleum the en- 
gineer is confronted with two general 
sets of factors that he must be able to 
evaluate, the one set constituting things 
as he finds them and things that are 
fixed, the other set constituting things 
he can vary at will. Included in the first 
group are fluid saturations of the sand 
and the manner of distribution of these 
fluids. Included in the second is pres- 
sure gradient, a veritable particularly in 
water flooding. These are only a few of 
the factors involved, but they are prob- 
ably the more important ones. This paper 
will discuss experiments the primary 
purpose of which was to study the re- 
covery of Bradford crude oil from the 
Bradford sand with respect to the ef- 
fect of pressure gradients and connate 
water. The immediate aim was to ob. 
tain results particularly applicable to 
engineering problems in the Bradford 
field, but it was further hoped that an 





*Presented at the eighth technical conference 
on Petroleum Production held at the School of 
Mineral Industries, The Pennsylvania State 
College, State College, Pennsylvania, on Oc- 
tober 27-28, 1944. 

tDivision of Petroleum and Natural Gas, 
School of Mineral Industries, The Pennsylvania 
State College, State College, Pennsylvania. 


FIG. 1. Per cent oil residual vs. flooding gradient. 
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THE EFFECT OF PRESSURE GRADIENTS AND 
SATURATIONS ON RECOVERY IN WATER FLOODING’ 


By J. C. CALHOUN, R. L. McCORMICK, and S. T. YUSTER: 


elucidation of the more general aspects 
of the problem would be attained. As the 
problem is very wide in its scope and as 
there are many other factors adding to 





Results of experiments 
given as guide to further 
work on subject—Many 
phases of recovery proc- 
esses yet to be studied. 





its complexity it is felt that these experi- 
ments represent but a beginning, and 
the results set forth herein are an ele- 
ment in progress and a guide to further 
work in the field. 

The initial experiments were limited to 
the displacement of oil by water from 
porous media fully saturated with crude 





























FIG. 2. Per cent residual oil vs. 


Pennsylvania State College 


oil, the variable quantities being the ai 
permeability of the media and the pres. 
sure gradient of flooding. The tests were 
then further extended to the displace. 
ment of oil by water from porous medig 
containing both oil and brine, the vari. 
able quantities being permeability, pres. 
sure gradient, and the percentage of oj] 
(or connate water) saturation. In the 
process of gathering these data other 
useful and pertinent facts were observed, 
including the displacement of brine by 
crude oil from media containing ap. 
proximately 100 per cent brine, the var. 
iables of pressure gradient, permeabil. 
ity, and wettability playing a role. Data 
were also taken on the displacement of 
oil from a sand known to be water wet. 
the variable again being pressure grad. 
ient. 

As was mentioned, the porous media 
used for these experiments were Brad- 
ford sand, and the oil phase was Brad- 
ford crude oil. The fluid used for con- 
nate water was a brine made up with 
the ions as commonly found and cor. 
responding to an average analysis for 
the Bradford field. The water flooding 
displacements were made with distilled 
water. The percentage residual figures 


flooding gradient. 
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were usually obtained by two methods. 
First, a record was kept of the changes 
in weight of the core and of the fluids 
removed from it. Second, after the com- 
pletion of a water flood an ASTM de- 
termination of the water was made and 
the oil was calculated by weight differ- 
ence. In general good checks were ob- 
tained by the two methods. 

The sand samples were taken from 
regular diamond drill cores. They were 
prepared in the usual manner for flood- 
ing pots by facing and by drilling holes 
through the center. The sands were 
cleaned by extraction before any tests 
were made. Between experimental runs 
the sands were cleaned by extraction 
processes that were accepted as complete 
if there were no increase of the core’s 
dry weight. Butanol, methanol, and 
naphtha were the solvents used for the 
most part in extracting, a triple process 
being employed to insure complete re- 
moval of water, oil, and residual salts. 

Fig. 1 indicates the results obtained 
for the displacement of oil by water 
from cores fully saturated with oil. The 
actual pressure of flooding in millimeters 
of mercury has been plotted against the 
percentage of oil residual after flooding. 
Although pressure itself has here been 
plotted, this axis can be thought of in 
terms of pressure gradient, for the dis- 
tance flooded remained constant for any 
one core and remained fairly so for all 
the cores in question. The usual distance 
of flood was approximately 34 in. In 
terms of pressure gradient of these cores, 
100 mm. of mercury pressure is, there- 
fore, approximately 30 lb. per sq. in. per 
ft. It can thus be seen that the magni- 
tude of gradients used in most cases is 
above that which will be found in water 


FIG. 3. Per cent residual oil vs. flooding gradient. 


flooding operations. Several cores of va- 
rious permeabilities are represented, on 
each of which a threshold or displace- 
ment pressure was measured. By thresh- 
old pressure is meant that pressure be- 
low which no water could be forced into 
a core. This value is plotted along the 
100 per cent oil residual line. The first 
point to note from Fig. 1 is that the 
residual oil decreases as the pressure 
gradient increases. The shape of the 
curves for each of the separate cores is 
similar but not identical, nor do they 
all come to the same lower limit of oil 
residual. There appears to be no regu- 
lar behavior with permeability, the low- 
est residual oil having been obtained on 
a low permeability core (DD-20,k = 3.5) 
and the higher residuals having been ob- 
tained on the highest permeability cores. 
It will be pointed out later that this core, 
DD-20, always showed an anomalous be- 
havior. 

It should be noted that these floods 
were not terminated when any particu- 
lar quantity of water had been passed 
through the core, but when no more oil 
appeared after a reasonable amount of 
water was produced, or in other words 
when the oil-water ratio appeared to be 
approaching zero. In terms of pore vol- 
umes throughput the amount of total 
water can be considered high. Pore vol- 
umes on these cores averaged 25-30 cu. 
cm. Total water throughput (or oil 
throughput on oil floods) ranged from 
10 pore volumes upwards, 100 pore vol- 
umes being not uncommon. 

In preparing cores with both connate 
water and oil saturations the question 
arose concerning how the liquids were 
to be introdueed into the right places. 
The procedure finally adopted consisted 














of saturating the cores by evacuating and 
allowing the synthetic brine to fill as 
much of the space as possible. The cores 
were then subjected to a crude oil flood 
at a given steady pressure. Each flood 
was continued until no more brine was 
produced within a reasonable amount of 
oil flow. The cores containing connate 
water and oil were then water flooded. 
It was desired to water flood the same 
core with equivalent initial conditions at 
a series of pressures. The core in ques- 
tion would, therefore, always be oil 
flooded at one given pressure: to give 
duplicate conditions. As will be pointed 
out this was only partially successful, 
the crux of the problem apparently be- 
ing wettability. 

These tests gave the results plotted 
in Figs. 2, 3, 4, 5, and 6. Here the per- 
centages of oil remaining after water 
flood are plotted against the pressures 
of flood. The term effective pressure 
means the actual pressure minus the 
threshold pressure. 

The added variable of saturation is in- 
troduced by showing curves for cores 
that had initial oil saturation covering 
a range represented by the various av- 
erages shown at zero effective pressure. 
The data shown for a given curve repre- 
sent a core that was always oil flooded 
at one given pressure. Figs. 2, 3, 4, and 
6 are for rather high permeability cores 
(see Fig. 1), whereas Fig. 5 represents 
data from a core having less than one 
millidarcy permeability. 

As with the cores fully saturated with 
vil, the percentage of residual oil de- 
creases with pressure gradient, at least 
up to a certain point. An upswing was 
observed as shown in Figs. 2, 3, and 4 
but not in Fig. 6. It should be observed 


FIG. 4. Per cent residual oil vs. flooding gradient. 
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FIG. 5. Per cent residual oil vs. flooding gradient. 











FIG. 6. Per cent residual oil vs. flooding gradient, 
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that the upswing occurs above the pres- 
sure used to oil flood the cores, this 
usually being 500 mm. of mercury. In 
Fig. 3 a possible upswing can be seen 
where the oil flood was made at 75 mm. 
mercury. This behavior can undoubted- 
ly be interpreted in terms of the pres- 
sures used to oil flood the brine from the 
cores relative to the pressures used for 
water flooding. When water flooding oc- 
curs at a higher pressure than that used 
to displace the connate water with oil. 
there is undoubtedly penetration of 
smaller capillaries, a continuous water 
network is set up sooner than at lower 
pressures, and there is subsequently 
more bypassing, which leaves higher oil 
residual values. 

It will be noted that lower residuals 
are obtained as the cores contain less 
initial oil, which is synonymous, as they 
contain more connate water. This latter 
is in effect what is indicated although 
initial oil saturation has been used on the 
plot because it gave the most uniform 
correlation. The cores usually contained 
an average of 5 per cent gas saturation 
at the beginning of the water floods, 
which probably accounts for the fact that 
no other good correlation could be ar- 
rived at. Before interpreting this effect 
of connate water on recovery it should 
be borne in mind exactly how the satura- 
tions were set up; that is, the brine was 
present first, and the oil was then intro- 
duced, leaving the brine in the smallest 
pores of the core. One should certainly 
be able to leave less oil behind than if 
oil were in these small pores. 

One other thing should be stated about 
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these figures. There is plotted at zero 
effective pressure the average value of 
initial oil saturation for the group of 
runs in question on that particular core, 
which is to say that no production of oil 
would occur at a pressure equivalent to 
the threshold pressure of the 100 per 
cent saturated core. Actually, this was 
never measured as such, but the differ- 
ence is of little consequence in these 
plots because the threshold pressures 
are comparatively low and a shift of this 
point to the left by an amount equal to 
the threshold pressure would not change 
the upward trend of the curves. 

Further experimental evidence on the 
behavior of these cores is the effect of 
pressure on the amount of residual brine 
after oil flooding. In some respects, this 
is a test comparable to the water floods 
of 100 per cent oil saturated cores. In 
both instances the displaced fluid wz 
the wetting fluid. Proof of this is th. 
there always was required a posi! 
pressure to displace any fluid from the 
cores. Fig. 7. a plot of threshold pressure 
against the air permeability, shows the 
magnitude of these pressures. The broken 
line represents the relationship found on 
Bradford cores containing oil to be dis- 
placed by water and the circles repre- 
sent the relationship on cores with oil 
displacing water. The fact that the lines 
are not of the same slope indicates a 
difference in wettability. Other observa- 
tions on the behavior of silica sand sim- 
ilar to this have been noted in previous 
work. 

Table 1 lists the residual brine satura- 
tions attained on several cores using dif- 
ferent flooding gradients. Higher brine 
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saturations were found at the lower pres- 
sures. For this, table runs were chosen 
where the initial gas saturations were 
equivalent. The reasons for this will be 
apparent in the following discussion. 





TABLE 1 
Effect of pressure on brine residual 
with oil flooding 


Per cent brine residual 


75 mm. 500 mm. 400 mm. 
Core No flood flood flood 
M-13 43 25 
M-12 53 36 
M-25 93 33 
DD-4 37 15 











From the experimental data presented 
it appears that on these cores there is 
definitely a decrease of residual oil w'’ 
increased flooding pressures. Some ds’ 
have been taken that indicate the effeci 

f change of wettability on this picture. 
the evidence arises from the displace: 
ment of brine by oil. When cores were 
prepared by saturatin< with brine it was 
noted that s-turations of 100 per cent 
were not attainable. This was taken as 4 
criterion of the degree of wettability of 
the sand, and has been a general obser 
vation in this laboratory. A sand that is 
known to be water wet will not saturale 
thoroughly with oil under normal cond 
tions, or vice versa, a sand known to be 
oil wet will not saturate thoroughly wi 
water. Any one of these cores flood 
with oil at the same pressure for a nul 
ber of successive runs did not have the 
same residual brine saturations. An e* 
amination of the data gave as the bes 
correlation the relationship shown » 
Figs. 8 and 9. The amount of initial g# 
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Toke 2 lengths of Standard grooved pipe 


Save man hours, save money! One tool does all 
the work, a speed socket wrench. Coupling centers 
automatically on pipe and the housing floats in 
pipe end grooves ... allowing freedom of move- 
ment for temperature changes, eliminating need 
for accurate alignment of pipelines. With Victaulic 
‘Nere’s a UNION at every joint... and every joint 
is mechanically locked, positive. slip-proof, leak- 


tight under pressure or vacuum 


ONL MINING MARINE 
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. . . add one Victaulic Coupling . . . 


and you've got a leak-tight, flexible, expansion joint, 


Ii you have piping problems, you'll find all the 
answers pertaining to your industry in our new 
Victaulic Catalog and Engineering Manual. Write 
on your firm’s letterhead for your copy today. 
VICTAULIC COMPANY OF AMERICA, 30 Rocke- 
feller Plaza, New York 20, N. Y.; Victaulic 
WAR BONDS Inc., sed ara 7m aa, Los Angeles 
sncumma 14, California; Victaulic Company of 

nA Canada, Ltd., 200 Bay Street, Toronto. 


Reg. U.S. Pat. Off. 


SELF-ALIGNING PIPE COUPLINGS. 
AND FULL-FLOW FITTINGS 
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within a core has been plotted against the 
residual attained on that core with a 
series of floods. Again it is emphasized 
that for any one core the runs were made 
at one pressure. The trend shown is 
fairly good, particularly on two of the 
cores. Fig. 8 represents the trend for the 
lowest permeability core and for one of 
the highest. Fig. 9 represents several 
other cores of intermediate permeability 
and illustrates the manner in which the 
data for the higher permeability cores 
bunch up. There is a rough trend with 
permeability, the lower permeability 
cores retaining more brine with a given 


FIG. 7. Threshold pressure vs. 
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permeability. 





initial gas; however, the effective pres- 
sure of flood varied. 

The degree to which these cores ap- 
proached 100 per cent brine saturation 
might well be called a criterion of brine 
wettability of the sand surface, or the 
amount of gas that was left initially in 
these cores upon saturation might well 
be thought of as a measure of the de- 
gree of oil wettability. In other words, 
the extraction and preparation processes 
are hard to duplicate and the constancy 
of gas saturation might show the degree 
to which the surface condition of the 
cores was duplicated. Figs. 8 and 9 might 


FIG. 8. Per cent brine residual vs. per cent initial gas saturation, 


be thought of as plots of residual briy 
versus the degree of oil wettability, anj 
as the amount of oil wettability increase 
for a given core the residual brine saty, 
rations became lower. This sounds mor 
plausible than to explain that the gx 
merely occupied some of the space tha 
the residual brine would have occupied, 
more so when the trend of DD-13 in Fig 
8 is noted. Here the presence of 18 per 
cent initial gas in the core gave a resid. 
ual brine saturation 40 per cent lowe 
than with no air present. 

The effect of wettability is further e. 
amined by comparing the results on the 
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FIG. 9. Per cent brine residual vs. 
per cent initial gas saturation. 


FIG. 10. Per cent residual oil vs. flood- 
ing gradient—on water-wet core. 
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our army overseas are petroleum 





products. 


On a single 6-hour flight, 1,000 (@ar- 
motored army bombers use, on the 
average, 1,850,000 gallons of fuel. 


You know, in these never-to-be-forgotten days of trying 
to meet an ever-increasing demand for oil, we are im- 


pressed with this simple. but important fact: 


Drilling is like blasting the enemy out of his strong- 
holil—you have to have better equipment in order to 


come out ahead. 


You don't have to take our word for it. Records over 
a period of many years prove how Wilson Power Rigs 
have Set the Pace. Now. when the need is greatest. they 


are demonstrating their greatest worth! 
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displacement of vil by water with the 
displacement of brine by oil. Figs. 8 and 
9 show that the amount of brine residual 
on core PK-1 (83.5 md.), if the core was 
initially saturated 100 per cent with 
brine, would be 45 per cent. At this same 
pressure on a water flood the residual oil 
saturation was 38 per cent (Fig. 2). This 
is a difference of 7 per cent. Similarly, 
for core DD-4 (k= 10.6) the difference 
is about 5 per cent. For core M-13 
(k=46), which has not been plotted, 
the difference is zero. Considering lower 
permeability cores, Fig. 9 shows for 
Core DD-15 (k=1.8) a residual of 64 
per cent whereas for the water flood at 
this pressure, Fig. 1 shows the residual 
to be about 45 per cent, a difference of 
19 per cent. On two cores of less than 
one millidarcy premeability the differ- 
ences were 35 per cent and 20 per cent. 
Fig. 7 offers some explanation for this 
behavior. The threshold pressure rela- 
tionship had a higher slope for oil dis- 
placing brine than for water displacing 
oil. At the low permeabilities the differ- 
ence in threshold pressure is greater 
than at the higher ones. Thus, on the 
cores where the displaced fluid showed 
a greater wettability for the sand (brine 
displaced by oil) the residual saturation 
of the displaced fluid was greater. In 
the region from about 10 millidarcies on 
up, where the threshold pressures were 
almost the same, there was very little 
difference noted on the amount of dis- 
placed fluid residual. 

This trend is further substantiated by 
the behavior of core DD-20 (k=3.5). 
In Fig. 7 it is noted that the threshold 
pressure was below the average. Fig. 9 
shows that the slope of the trend is dif- 
ferent from the other cores. It also gave 
a lower oil residual on flooding than any 
of the other cores (Fig. 1). Apparently 
there is something about this core’s sur- 
face that produces a behavior different 
from the average. 

It is interesting to note also the be- 
havior when oil is displaced from a defi- 
nitely water-wet sand. A few data were 
taken on Bradford cores that were ren- 
dered water wet by firing in a muffle fur- 
nace and extracting with HCl. Oil was 
displaced from these cores by the capil- 
lary action of water, which is taken as 
evidence of their water wettability. Con- 
trary to what might first be supposed, 
these cores have always retained a resid- 
ual of oil upon flooding in this manner. 
One core was subjected to water floods 
at two other pressures, and the resulting 
residuals versus the pressures used are 
plotted in Fig. 10. The residual oil de- 
creased with increase of pressure. The 
trend of this curve must be upward to 
100 per cent residual at some negative 
pressure, but since this was not meas- 
ured the trend is indicated by the broken 
line. The lower limit of residual oil to 
which the core flooded is seen by com- 
parison with Fig. 1 to be lower than any 
core flooded with the possible exception 
of DD-20. 

The natural end of such experiments 
as these is to understand the processes 
of water flooding and oil recovery and 
to apply the results to calculations and 
predictions. It can be concluded in the 


first place that the results are certainly 
valid for the system as given, but when 
the question arises as to how generaliza. 
tions might be made, the system must be 
examined to see what special conditions 
hold. The so-called “end-effect” comes 
immediately to mind, because the dis. 
tance flooded in these cores is extreme. 
ly small. usually about 34 in. By end. 
effect is meant the build-up of displaced 
fluid saturation at the outlet end of the 
core sample. It is more accurately q 
consideration of the capillary pressure 
that exists across the interface between 
the two fluid phases within the sand, Ac. 
cording to the concept, the distance from 
the end over which the saturation is built 
up is dependent upon the pressure gradi. 
ent in the region. As a consequence the 
build-up volume is smaller as the pres. 
sure gradient is increased and the over. 
all effect would appear to be an increase 
in recovery with increased pressure gra. 
dient. 

The above concept is based upon the 
consideration of the porous media as 
sand grains in contact to give rings of 
saturation. Opposed to this concept there 
exists a picture of sand structure as be. 
ing a complex capillary system in which 
behavior can be predicted on the basis 
of capillary behavior. On this latter 
basis it can also be shown that there 
would be an increased recovery of oil 
with an increase in pressure gradient. 

So far as the actual displacement is 
concerned, it is probable that both ot 
the above theories enter, particularly 
where the sand is consolidated. There 
does exist evidence that dis; lacement 
from the type of cores used in this study 
behaves according to both concepts. 
Some of the data and trends presented 
seem to point to the conclusion that 
capillary pressure phenomena account 
for the reduction of residual with pres- 
sure gradient. On the other hand, some 
arguments derived from the data def- 
initely indicate that the effect is due to 
the higher pressure gradients them- 
selves. It is necessary to know the rela- 
tive importance of the two effects before 
some of the data presented can be used 
for engineering purposes. 

Concerning the effect of connaic waier 
saturation on residual values, the results 
are certainly applicable to field calcu- 
lations. If it were necessary to concede 
that all decrease with pressure is due tv 
end-effect, there yet remain lower resid- 
duals with increased connate water satu- 
ration for every core. The data are ap- 
plicable to field conditions where the 
connate water exists in the smaller pores 
and channels; that is, where the wate! 
has originally wetted the sand surface 
before oil accumulation. The Bradford 
field situation is apparently simila: te 
this. In calculations calling for an est! 
mation of oil residual it is apparent that 
the amount of connate water saturation 
present can definitely be taken into 3 
count in at least a semi-quantitative man 
ner. ; 

As mentioned in the beginning, this 
paper amounts to a report of progress 
and indicates that there are many pha:¢ 
of recovery processes to be studied. 
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TREATMENT OF MUD WITH ORGANIC COLLOIDS Y 







| EXCLUSIVE | THE Use of mud 
treated with the or- 
ganic colloid discussed in a previous 
article’ has been the means of overcom- 
ing some difficult drilling problems, of 
facilitating operations under various ad- 
verse conditions, and of providing for the 
continued use of a drilling mud after it 
has been badly contaminated with salts, 
cements, or acids. The success of the 
treated mud, however, depends on the 
adequate use of the material and the 
proper preparation of the base mud for 
its introduction. If conditions require an 
API water loss of 1 cc., the desired re- 
sults will not be obtained by adding only 
enough organic colloid to reduce the 
water loss to 6 cc.; or if a 6 cc. water loss 
is necessary, by reducing it to 10 cc. Be- 
ing subject to decomposition, the mud to 
which the material is added must be in- 
hibited by raising the pH of the fluid to 
approximately 12 unless the fluid con- 
tains salt in concentration near satura- 
tion. Muds treated with the organic col- 
loid have been used for such a wide vari- 
ety of conditions that all types of appli- 
cation cannot be discussed here, but sev- 
eral examples will show the adaptability 
of the treatment and the technique devel- 
oped for its use. 


> Salt water conditions. Because no 
preparation with alkali to raise the pH is 
necessary when saturated salt-water mud 
is to be treated, the addition of the or- 
ganic colloid alone is necessary when 
drilling salt sections that frequently con- 
taminate the drilling fluid to such an ex- 
tent that drilling progress is hampered. 
In a well in a West Texas field, for ex- 
ample, red beds and a salt section were 
open when it was desired to set an inter- 
mediate string of casing through a pro- 
ductive zone and drill to deeper horizons. 
Drilling the salt section resulted in a 
saturated salt-water mud with a high 
water loss that caused the red beds to 
cave. Moreover, the mud cake formed on 
the porous zone produced a tight hole 
and made reaming necessary at each 
trip. After treatment of the salt-water 
mud with organic colloid the hole was 
cleaned up and trips were made without 
pulling tight or having to ream when re- 
turning to bottom. The casing went 
through the porous section without ap- 
plying additional weight and was set 
successfully. 

In drilling salt beds in the Gulf Coast 
the mud is sometimes treated with the 
organic colloid to reduce the water loss 
to less than 1 cc. API. In some instances 
when not using treated mud a salt sec- 
tion is drilled with the salt-saturated 


us "Seenhment of Mud with Organic Colloid,” 
The Petroleum Engineer, December, 1944, the 
organic colloid being a product of Baroid Sales 
Division known as Impermex. 
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mud, casing is set through the salt, the 
salt-water mud then thrown away and 
fresh-water mud mixed to drill ahead. 
The danger of sticking the drill pipe is 
always present when using this mud of 
low wall-building properties. In a well 
recently drilled, treated mud has been 
used to overcome the difficulties encoun- 
tered. 

Using one well as an example, surface 
casing was set at 2015 ft. and rock salt 
encountered at 6518 ft., but the salt con- 
dition was not discovered until a depth of 
6584 ft. had been reached. The mud in 
the pits weighed 70 lb. per cu. ft. (9.4 
lb. per gal.), the initial and 10-min. gel 
strengths were 100 grams, and API 
water loss was 21 cc. In treating the mud, 
water was added with sufficient salt to 
keep the mud a saturated solution. Ap- 
proximately 15 lb. per bbl. of organic 
colloid was introduced and the resulting 
mud displaced that in the hole by 
batches. When drilling was resumed the 
mud weighed 79 lb. per cu. ft. (10.5 lb. 
per gal.), had a viscosity of 45 sec. API 
(Funnel), was very low in gel strengths, 
and had an API water loss of less than 
1 ce. 

The salt extended to 6677 ft. but an- 
other bed was encountered after passing 
through 300 ft. of shale and continued to 
7935 ft. As the well was drilled to its 
final depth of 10,765 ft. saturated salt 


By WALLACE A. SAWDON, Pacific Coast Editor 
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water and organic colloid were added 
from time to time to keep the mud prop. 
erties constant and maintain the water 
loss at approximately 2 cc. The treated 
mud was in use about 34% months and 
there was no trouble from sloughin 
shales. At least one string of casing 
saved. 

Under some conditions when a g 
water flow is entountered the salt co 
centration is insufficient to inhibit from 
decomposition. The base mud must then 
be prepared for treatment and it ig 
usually more economical to raise the pH 
by the addition of an alkali than by add- 
ing salt to saturation. In one well that 
had struck a salt water flow the salt con- 
tent of the mud leveled off at approxi- 
mately 36,000 p.p.m. (saturation being 
200,000 p.p.m.) so the pH was raised by 
the addition of 2.5 lb. of alkali and 3.5 
lb. of quebracho per bbl. before adding 
7 lb. of organic colloid per bbl. to de- 
crease the water loss from 60 cc. to 4 cc. 
In this well weight material also had to 
be added to provide for high formation 
pressure. 

When using sea water or other salt 
water sources for drilling, the base mud 
will almost always have to have its pH 
raised before adding the organic col- 
loid. The treatment, however, provides a 
means of making a low-water-loss mud 
with contaminated water and permits the 
use of such water when drilling bad 
sloughing or caving formations. 


> Drilling troublesome formations and 
using contaminated mud. The drilling 
of one well in a field in San Joaquin Val- 
ley, California, indicates the adaptability 
of mud treated with the organic colloid 
both for getting through troublesome 
formations and for overcoming mud con- 
tamination. The treated mud was intro- 
duced after a 1134-in. surface string had 
been cemented at 2000 ft. and was used 
until 9-in. casing had been set at 8165 ft. 
It was then put in storage while a sand 
section was being drilled after which it 
was returned to the hole until the well 
was completed. 

The mud normally used in this field 
has an API water loss of from 15 cc. to 
20 cc. and a viscosity of from 55 sec. to 
60 sec. The viscosity cannot be main- 
tained without the use of great amounts 
of chemical thinners. The treated mud. 
which was in service for nearly three 
months and used from 2000 ft. to 90% 
ft., had an average API water loss of 7 
cc. and viscosity of from 38 sec. to 40 sec. 
The weight was maintained at 75 lb. per 
cu. ft. (10 lb. per gal.). 

While drilling at approximately 8000 
ft. bad lost-circulation conditions were 
encountered and several cement jobs 
to be performed. The cement contamina 
tion due to these operations had no detri- ' 
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mental effects on the mud, the water loss 
and viscosity remaining low. 

A string of 9-in. casing was cemented 
on top of an old producing sand at 8165 
ft. and the mud then changed to one 
made with prepared bentonite because 
of lost circulation encountered in this 
formation. As soon as the sand section 
was drilled through and the lost-circula- 
tion points cemented off, the mud treated 
with organic colloid was taken from the 
tanks in which it had been stored and 
put back into the hole. This treated mud 
had been in storage for 10 days and dur- 
ing that time caustic soda was added to 
keep up the pH, the fluid being agitated 
periodically. The water loss went up to 
from 15 ce. to 20 ce. and the gel strength 
down to zero. Therefore when the mud 
was put back into the well 10 sacks of 
organic colloid were added to the system 
to restore the fluid to its previous charac- 
teristics. 

The hole was then drilled to 8934 ft. 
where 1030 ft. of 654-in. casing was set 
with a lap in the 9-in. string. Drilling 
continued to 9098 ft. and 211 ft. of 434- 
in. liner was landed. The well, brought 
in at that depth, cleaned up rapidly. 

In treating the mud with organic col- 
loid the original clay mud was first raised 
to a pH of 12 by the addition of 11 lb. of 
caustic per bbl. Then 4 lb. per bbl. of 
organic colloid was added to obtain the 
desired reduction in water loss of ap- 
proximately 7 cc. Treatment of the mud 
during drilling (the volume of the stream 
increasing with depth and replacement 
of fluid being necessary because of loss) 
consisted of adding from 150 lb. to 250 
lb. of caustic and from 50 Ib. to 75 lb. of 
thinner per day and from 25 to 35 sacks 
of organic colloid every 5 days. Because 
of the lost circulation at various points a 
considerable amount of drilling fluid was 
lost and caused the use of a greater 
amount of admixtures than would nor- 
mally be expected. 

It is interesting to note that when the 
pH was more than 12.2 a greater amount 
of organic colloid had to be used to main- 
tain the desired water loss, sometimes as 
much as 10 to 15 sacks per day. When 
the pH was not greater than 11.5 to 11.7 
the amount necessary dropped to from 
25 to 35 sacks every 5 to 7 days. 

The reasons for using mud treated 
with organic colloid in this well were sev- 
eral. In the first place, good mud charac- 
teristics could be maintained with great- 
er ease than when using the normal water 
base mud. Trouble from key seating had 
been experienced in other wells in this 
field, probably due to the sloughing of 
the soft shale sections and the conse- 
quent enlargement of the hole above and 
below harder shale or sand sections 
which would drill to gauge as shown in 
Fig. 1. The low-water-loss mud tended to 
decrease the amount of sloughing in the 
softer shales, thus keeping the hole to 
gauge with less chance of key seating. 

In this field tight hole has been experi- 
enced while drilling the depleted sand 
section because the untreated mud nor- 
mally employed forms a thick. leathery 
cake on the sand. In some wells this has 
been so bad that pipe has stuck. The 
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good wall-building properties of the 
treated mud eliminated that. 

Except where mud was lost when cir- 
culation could not be maintained, the 
same treated mud was used to drill the 
entire hole. With the normal mud used in 
other wells, from one to three complete 
mud changes have had to be made while 
drilling from the shoe of the surface 


string until the 9-in. casing was set at the- 


8000 ft. to 8200 ft. depth. Contamination 
from cement used to shut off lost circu- 
lation (four such jobs being done in this 
well) did not affect the treated mud to 
any degree while with the ordinary mud 
the cement contamination would necessi- 
tate discarding the mud system or treat- 
ing it extensively with chemicals. Upon 
reaching the producing sand a mud 
change was not necessary because the 
water loss was so low that no harm from 
infiltration of water from the mud was 
experienced. 

Troublesome formations of more seri- 
ous character have been overcome by the 
use of muds treated with the organic col- 
loid. In another California field a soft, 
hydrous, disintegrating shale was readily 
dispersible and caused the mud fluid to 
gain weight and increase in water loss. 
The high weight resulted in lost circula- 
tion and the high water loss caused the 
shale to swell and stick the pipe. After 
alkalizing the mud, it was treated to ob- 
tain a specified water loss of 6 cc. API 
and at the same time diluted to reduce 
the weight. The shale stratum was pene- 
trated at a rate of 70 ft. per hr. and the 
drill pipe run in and out without trouble. 
Casing was then run and cemented 
through the troublesome formation. 

In a well in Texas a 14 cc. water-loss 
mud was unable to overcome caving for- 
mations and prohibited coring. This mud 
was treated to reduce the water loss to 
1.5-3 cc. with the result that shale con- 
tent in the samples returned to normal 
within two days. Trips were then made 
easily and the cavings cleared from bot- 
tom after the third trip. 

Contaminations other than from ce- 
ment or salt have frequently been over- 
come by the treatment of the mud fluid 
with organic colloid. In a well in Okla- 
homa a flow of salt and sulphur water 
contaminated the mud and before treat- 
ment this mud, with a pH of 7.9, had to 
be alkalized to bring the pH up to 12.5. 
The treated mud in this case had a water 
loss of 1.8 cc.; it overcame caving condi- 
tions in the shale and tight hole in the 
porous sands and limes. 

The mud of a well in Texas became 
cut with acid and oil and caused cavings. 
The pH of this mud was raised to 12.3 
before treatment with the organic col- 
loid, which reduced the water loss to 2.8 
cc. and corrected the flat gel strengths 
that resulted from the mud contamina- 
tion. 


> Gravel packing with treated mud pre- 
pared with lime. In three fields in the 
San Joaquin Valley, California, consid- 
erable trouble is experienced from sand 
coming in with the oil and one company 
uses gravel packing to overcome the diffi- 
culty. The gravel packing is done by 
the reverse circulation method and is 


pumped in with mud treated with the 9 
ganic colloid after the waterbase 
has been prepared with lime. The lime is 
used to prevent the clay from hydratj 
as well as to raise the pH to Prepare fo; 
treatment. It has been found that this 
mud will not gel up and therefore yij 
not tend to stay in the gravel pack whe, 
the well is put on production. As the myj 
has a very low water loss it protects the 
sand from the adverse effects of infiltra. 
tion of water from the fluid, the filte 
cake being very thin. Fhe mud can 
mixed rapidly and requires about 5 by 
for 180 bbl. of mud. The characteristic 
of the mud of an average job are: 
Weight ie Ib. per cu. ft. 
9 lb. per gal. 
39 API Funnel 


Viscosity 4 6 centipoises 

\ Stormer 
Gel Strength, initial 0 
Gel Strength, 10-min. 0 Shearometer 

0 grams Stormer 

Filtrate 3.0 cc. API 
Cake 1/64 in. 
pH 11.9 Beckman 


In mixing the mud for an average job, 
11% lb. per bbl. of lime is first added to 
the mixing water. From 10 to 15 per cent 
by weight of clay is then mixed with the 
lime water to make the base mud. The 
organic colloid is introduced in amounts 
ranging from 10 to 13 lb. per bbl. The 
mud thus treated is mixed thoroughly 
and pumped into the hole. If the amount 
of clay is increased the amount of lime 
must be proportionately increased. 

The general drilling program for the 
gravel packed wells using this treated 
mud is as follows: 

Drill 97-in. hole to top of oil sand 
(approximately 2600 ft.). 

Core 814-in. hole into oil zone (usually 
about 60 ft.). 

Cement 65-in. or 7-in. casing at top 
of oil sand. 

Clean out cement and make water 
shut-off test. 

Clean out to bottom and change to 
treated mud. 

Wall scrape the hole to 105% or 11 in. 
using treated mud. 


hole. 
Run 5-in. liner (usually 120 mesh per- 
forations). 


Gravel pack with 4-in. to Sin, 


gravel (average 35 to 40 cu. ft. of 
gravel). 

Run tubing and rods and put well on 
the pump. 

The wells are not bailed but are put 
directly on the pump and the mud 
pumped from the hole. The wells are not 
washed and come in with oil in about 6 
hr. The perforations do not have to be 
blanked off because the mud does not gel 
and there is minimum hazard of grave 


Run caliper log to check gauge of 





bridging. the gravel falling readily to 
bottom. Although the shear and viscosity 
are kept low, no trouble has been expert! 
enced in running the liner because of set 
tling of cuttings or cavings. The amount 
of gravel is estimated from the caliper 
log and has averaged approximately 15 
per cent excess gravel. Approximatel 
30 wells have been completed by 

method in the San Joaquin Valley, ne 
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PETROLEUM INDUSTRY 


The widespread use of Phoenix Drop-Forged 
Flanges in the Petroleum Industry and the con- 
sistently increasing demand for them prove con- 
clusively that they meet the most exacting require- 
ments in every respect. They are drop-forged from 
a mild steel especially suited to welding and ma- 
chining and are available in a wide range of styles 
and sizes. They can also be furnished in stainless 
steel, Everdur brass, and other alloys. 

Every Phoenix Flange complies with ASA re- 
quirements and ASME and ASTM specifications. 

Ask your supplier for Phoenix Drop-Forged 
Flanges or write direct for our catalog. 
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POSTWAR PROBLEMS OF THE 
NATURAL GASOLINE INDUSTRY 


By FRANK E. FISHER, JAMES W. VAIDEN, 
and JUSTUS O'REILLY,* Skelly Oil Company 


| EXCLUSIVE | THERE is no other 
branch of refining 
that will be more profoundly affected by 
current and future developments — po- 
litical, economic, and technologic—than 
the natural gasoline industry. The nat- 
ural gasoline manufacturer has suffered 
for years along with the rest of the oil 
industry from the malady of unbalance 
between supply and demand. The mar- 
ket for natural gasoline, for the most 
part, has been as a blending medium 
for automotive and aviation motor fuel. 
As such, natural gasoliye has provided 
needed volatility and by virtue of its high 
susceptibility to the addition of tetra- 
ethyl lead, a sufficient and economical 
octane number increase. Even so, the 
market has been seasonal in nature and 
this has resulted in the necessity for stor- 
ing large volumes of natural gasoline, 
usually by the natural gasoline manufac- 
turer, to avoid distress prices for the 
product. Here the natural gasoline manu- 
facturer is at a distinct disadvantage as 
compared with his refinery brother in 
that he cannot adjust the volume of gas 
processed to conform with market de- 
mand. 

Prior to the designation of octane 
number as a specification for motor gas- 
oline, natural gasoline offered real value 
to the refiner as a means of increasing 
the volatility of his refined base stock. 
The introduction of octane number as an 
important specification for motor gaso- 
line materially affected the relative value 
of natural gasoline to the refinery. As 
the demand for higher octane number 
increased, it was necessary for the re- 
finer materially to step up the ratio of 
cracked to straight run gasoline in his 
total motor fuel production. More in- 
tensive cracking and reforming of heavy, 
low octane naphthas by the refiner re- 
sulted not only in improved octane num- 
ber fuels but also in the production of 
relatively large quantities of butane. 
Thus, the refiner had available both oc- 
tane number and front-end volatility with 
a resultant lack of demand for natural 
gasoline for these purposes. The excel- 
lent blending quality of natural gasoline 
in leaded refinery blends provided about 
the sole remaining value of this product 
to the refiner who could, by such blend- 
ing, provide an economical increase in 
his total production of motor fuel. In 
some cases, the low price of natural gas- 
oline resulting from lack of demand per- 


*Fisher is technical director, manufacturing 
department; Vaiden, vice president in charge 
of manufacturing, and O’Reilly is in the re- 
fining department. 
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mitted the use of natural gasoline in 
place of reformed heavy naphtha, which 
could be diverted to other sales channels. 
Thus, the natural gasoline manufacturer 
found an outlet for his product but at 
a low margin of profit. Such a situation 
provided little incentive in the form of 
demand for natural gasoline, and the 
idea of increasing recovery received lit- 
tle consideration. 

Within the last two years the situation 
has become reversed and there exists a 
greater present demand for the products 
of the natural gasoline manufacturer 
than conventional processing methods of 
the past can supply. The principal de- 
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Sound economic future 
is largely dependent 
upon manufacturers 
planning operations as 
best befits individual 
plants, writers believe. 


VERS SESS SERS 
mand has been for processing and blend- 
ing into aviation gasoline and motor fuel, 
for dehydrogenation to produce buta- 
diene for rubber substitute, and for use 
in the manufacture of other war prod- 
ucts. All have been brought about by 
the demand on the refiners for high oc- 
tane fuels and butane for further con- 
version to the products mentioned. 

The demand for butanes for conver- 
sion into war products and for fuel for 
many military and war plants and hous- 
ing projects drew heavily upon the fa- 
cilities of the natural gasoline manufac- 
turer equipped to produce such products. 
Many new fractionator installations have 
been made, particularly for the separa- 
tion of isobutane. Some manufacturers 
found their remaining supply of butanes 
insufficient to meet the demand of estab- 
lished industrial and domestic users of 
lower priority rating and many were 
forced to substitute propane where con- 
sumer equipment would permit. The use 
of propane has also been necessary, to 
some extent, in motor fuel to provide 
needed front-end volatility in the ab- 
sence of sufficient butanes. 

Isopentane has also been in demand 
as a blending agent of high volatility 
and octane number for aviation gasoline. 
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A few of the larger manufacturers hay, 
also segregated other valuable branched 
compounds from natural gasoline for the 
same purpose. The degraded residuum, 
largely normal paraffin compounds, 
served, with the addition of tetraethy| 
lead, to bolster the diminishing supply 
of motor fuel available for civilian uge, 
The natural gasoline manufacturer h 
been urged by government agencies 
exert every effort to increase producti 
and provide the refiner and other yj 
users with his critically needed products, 
Thus, the war has multiplied by many 
times the normal demand for natural 
gasoline. Yet when the war. ends, the 
same products may be available in 
perabundance with a much narro 
market demand. Similar problems 
to be found in virtually every field 
has been stimulated by the war progra 
A prompt solution to such problems 
seldom obtainable; and, as a tule, mug 
research and development are require 
for which manpower and other facilitig 
are not now available. Nevertheless, it 
well for the natural gasoline manufa 
turer, as well as all other industries, 
give serious thought to the position 
will occupy when the war is ended a 
reconversion to peacetime operation 
in order. 

Our immediate concern is, of co 
the winning of the war and all of ¢ 
thought and energy that can aid in spee 
ing the victory of our armed fore 
should be applied to that end. Yet 
must not forget the fact that we als 
wish to win the peace and recognize how 
futile our every effort may be unless 
take a long-range viewpoint and plan as 
best we can toward the future. After all 
is said, postwar planning is nothing 
more than ordinary business planning, 


extrapolated to cover the more or less 


indeterminate future. Such planning, to 


be realistic, will tax the resourcefulness © 


of the best men of the industry. 


Many assumptions must need be made 7 


that require a great deal of optimism. 
When will hostilities cease and what will 
be the outcome of national and interna- 
tional planning and the planning of the 


petroleum industry as a whole? There — 
are great differences of opinion among © 


these spokesmen in the field of interna 
tional planning and our own nati 

plans are so far too indefinite to be of 
any practical help to industry. What 
trend foreign oil settlements will take 
will be closely tied in with domestic oil 
developments and thus directly affect the 
natural gasoline industry. There is no 
definite assurance that government con- 
trol of oil operations will be discontinued 


after the war or that private enterprise 


will definitely replace government 


reaucracy at that time. All these factors 
must be considered and many other 


questions will arise. It would be foolish 
to expect a definite answer to any OF 
these questions as the various factors ate 
so interrelated that no one problem caf 
be solved by itself. About the best 


we can do with our postwar planning” 
is to use what vision we have and plan_ 


accordingly, revising such plans f 


time to time as trends may dictate. When 
the industry goes back to peacetime Pro ~ 
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duction, it will leave far behind those 
who stand still or fail to look ahead in 
times like these. 

If, in our planning, we keep both feet 
on the ground and forecast our future 
operations with a reasonably clear view 
of the ultimate objective and yet have 
the courage to depart, in our thinking, 
from the conventional methods that have 
characterized much of the operations of 
the natural gasoline industry, then we 
may have reasonable expectations of 
building a sound postwar industry that 
will expand and endure. 

From our present outlook then, let us 
see where we might begin with postwar 
planning. Perhaps the best beginning 
would be within our own industry and 
as close to the individual situation as 
possible. Suppose we start with the prem- 
ise that our chief market will be the re- 
finer in his production of motor fuel. Are 
we prepared to supply a natural gaso- 
line blending stock of specifications suit- 
able for inclusion in the high octane mo- 
tor fuel that may be manufactured after 
the war? Does this natural gasoline 
stock have the octane number and lead 
susceptibility that will make it attractive 
to the refiner and justify a price satisfac- 
tory to the natural gasoline manufac- 
turer? If upgrading of the base natural 
product is necessary to meet specifica- 
tions, just how may this be accomplished 
and what facilities are available for the 
purpose? If such upgrading of natural 
results in a residuum, what deposition 
may be made of the residual product and 
how does such deposition affect the over- 
all economics of production? These and 
many other questions will present them- 
selves and their answers will only be 
found by close study of the particular 
problem. 

Although various opinions have been 
expressed on the probable octane level 
of postwar motor fuels. the most realistic 
and conservative considerations seem to 
point to immediate postwar octane levels 
about one number higher than prewar 
values. The increase over a period of 
three to five years is expected to be three 
to five octanes, reaching for housebrand 
gasoline about 80-octane number, and 
for premium grade about 85-octane num- 
ber. Future developments in automotive 
engine design no doubt will bring about 
a demand for fuels of still higher octane 
ratings. On the basis of postwar require- 
ments of 80-octane motor fuel and high- 
er, the natural gasoline manufacturer 
will find his product, based upon present 
specifications for natural gasoline, of 
greatly decreased value to the refiner as 
a motor fuel component. This is because 
of the increased antiknock value of the 
refined components forming the major 
part of the motor fuel blend in which nat- 
ural gasoline has heretofore been of 
value by reasons of its good lead sus- 
ceptibility and volatility. 

Although the cost of tetraethyl lead is 
now reduced to a low figure, competitive 
aspects of refining probably will limit 
the amount used in motor fuels to a low 
value. With modern refining processes, it 
is possible for the refiner to produce fin- 
ished motor fuel of 80 or even 85-octane 
number with the addition of little or no 
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tetraethyl lead. ‘he addition of natural 
gasoline of prewar specification to such 
a fuel would be detrimental because of 
its lower octane number. If we assume 
that the refiner is producing sufficient 
volatility—and it has been predicted that 
he will have a considerable excess of bu- 
tanes—then the natural gasoline if sold 
to the refiner for motor fuel blending 
would be essentially butane-free. The 
motor octane number of 12-lb. natural 
gasoline will vary from perhaps 55 to 70. 
The unleaded natural cannot, therefore. 
be blended into an unleaded base stock 
without harmful results. The real value 
of the natural, as far as octane number 
is concerned, must be in its excellent re- 
sponse to the addition of tetraethy] lead. 
Fig. 1 shows this quite clearly and also 





emphasizes the necessity of individyg) 
consideration of the manufacturer, g 
the gasolines from various sources hay 
much different octane. number and lead 
response. Fig. 1 also sets forth the douby. 
ful value of the majority of the nat 
shown if used as blending stock for, 
us say, an 85-octane motor fuel. : 
It is entirely possible that the im 
of the greatly increased volume of 
tane in refineries upon the natural gago. 
line manufacturer's normal outlet 
be somewhat less than at first appears, |t 
is generally conceded that there is a cop. 
siderable pent up demand for greater 
volume of butane as LPG. Expansion of 
this business has been arrested by the 
war, and the extent to which the expan. 
sion will go in taking up increased yol. 
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FIG. 1. TETRAETHYL LEAD CURVES OF 12-LB. NATURAL GASOLINES 
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HAT OCT Christmas tree in the 

picture is the highest test pressure 
unit of its kind in the world. It was made 
for use by an oil company that antici- 
pates encountering pressures as high as 
7,500 psi in a new deep East Texas field. 
That figure had to be doubled for test 
purposes to provide the necessary safety 
factor. 


Because such an assembly is no strong- 
er than its component parts, selection of 
the right material for the sealing ele- 
ments was vital. That Hycar oil resistant 
synthetic rubber was selected is just one 
more tribute to the outstanding oil field 
performance of this material. The seal 
tings and stripper rubber will be ex- 
posed to oil and gas constantly through- 
out the life of the well on which the 





Photo courtesy Oil Center Tool Co. 


Hycar parts furnished by Murray Rubber 


Christmas tree is installed. Yet experi- 
ence has proved that Hycar will remain 
virtually unchanged and provide a posi- 
tive seal, even against the terrific well 
pressure of 7,500 pounds. The cutaway 
drawing shows the locations of the eight 
Hycar sealing elements that will do the job. 


The list in the box at the right tells 
why Hycar is so consistently selected for 
so many difficult oil field applications— 
gate packers in mud line valves, gaskets 
of all kinds, drilling and suction hose 
and many others. Ask for parts made of 
Hycar. Test them yourself in your most 
difficult applications. Learn for yourself 
that Hycar can help reduce operating 
costs—that it’s wise to use Hycar when 
the going gets tough. Hycar Chemical 
Company, Akron 8, Obio. 


H 





Reg. U.S. Pat. OF. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Free—write for your copy of the new pocket-size Hycar Glossary of commonly used synthetic rubber terminology. 
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Oil resistant seal rings and stripper rubber stand 15,000# test pressure 








WHAT HYCAR DOES 
IN OIL FIELD APPLICATIONS 


1. Resists oil and gas—even under high 
pressures and temperatures. 


2. Resists action of abrasive-laden fivid 
under high pressure and at high 
velocity. 


3. Wears at slow rate even under worst 
conditions. 


4. Makes a positive, leak-proof seal, 
even after a long period of service. 


- Provides high elasticity. 
Gives high tensile strength. 


7. Has minimum tendency to cold flow 
and compression set. 
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ume of butanes as they are released from 
war uses is largely conjectural. Large 
surpluses of butanes may force these 
products to distress prices, and these 
prices of themselves should give impetus 
to expanded LPG demand, both for do- 
mestic use and for industrial applica- 
tion. Such expanded LPG demand may 
well permit the natural gasoline manu- 
facturer to salvage something from the 
cut in income to be expected when re- 
finers demand a lower vapor pressure 
natural gasoline product. 

The natural gasoline manufacturer 
has been somewhat hesitant in his con- 
sideration of various ways and means by 
which he could improve the quality of 
his product. Improvements in processing 
have been gradual, such as the use of 
fractionation for removal of undesired 
volatile fractions and, in some cases, by 
the actual recovery in more or less pur- 
ity of the lower hydrocarbons such as 
propane, isobutane and normal-butane, 
and perhaps isopentane. One method of 
increasing the volume of high quality 
base stock available is the so-called 
superfractionation of low octane gaso- 
line. Essentially this process amounts to 
the separation by boiling point of nar- 
row-range high octane cuts containing 
chiefly isoparaffins, which are blended to 
produce a superior high octane blending 
stock. Alternately, this operation may be 
considered as the removal of low octane 
normal parafins. The commercial appli- 
cation of this type of distillation is al- 
ready a reality and the process can be 
used for improving natural gasoline 
stocks. Such fractionation is representa- 
tive of the trend toward more precise 
manufacturing methods. Without the use 
of such equipment and methods, prog- 
ress in the recovery of individual hydro- 
carbons, of such great value in this pres- 
ent war, would have been greatly re- 
tarded. The chemists and engineers 
working in the petroleum industry have 
brought their combined capabilities to 
bear on improving processes and manu- 
facturing products of definite chemical 
composition. In addition to superfrac- 


GIDDENS DISCUSSES PETROLEUM’S ROLE IN THREE WARS 


Tue part oil played in the War Between 
the States, World War I, and World 
War II was the subject of a lecture by 
Dr. Paul H. Giddens given before the 
Engineers Club of Tulsa. Giddens is 
curator of the Drake Well Memorial 
Park and Museum, Titusville, Pennsyl- 
vania, and author of “The Birth of the 
Oil Industry.” 

Although oil was not used to fuel war 
machines in the Civil War, he said, it did 
contribute much to the task of keeping 
the Union armies supplied with’ muni- 
tions and it replaced turpentine, then 
wholly in possession of the Confederate 
States. Some years after the war when 
U. S. Grant was president he visited 
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tionation many of these new processes 
may offer a solution to a particular gaso- 
line manufacturer's problem. Isomeriza- 
tion seems to offer great possibilities, al- 
though in the present state of the art. 
the process is chiefly used for the isom- 
erization of normal butane for alkyla- 
tion feed in the production of aviation 
fuel. One process, however, is said to 
isomerize successfully pentanes and hex- 
anes and even mixtures of these hydro- 
carbons with definite octane number in- 
crease and a high yield. The possibilities 
of such a process operating on the nor- 
mal paraffins separated from natural gas- 
oline can be visualized. Polymerization 
is a process that the refiners have ap- 
plied with profitable results even in 
quite small installations. Dehydrogena- 
tion of butanes might offer a profitable 
outlet for excess butanes as feed for 
chemical plants and it might be well for 
the larger natural gasoline manufactur- 
ers to consider the possibilities afforded 
by a combination of dehydrogenation 
and polymerization for the production of 
high octane polymer. Future develop- 
ment might make possible the economic 
hydrogenation of C: polymer to isooc- 
tane. These processes give either pure 
chemical compounds or mixtures of def* 
nite types of chemical compounds and 
therefore represent organic chemical 
synthesis on a large scale. 

The field of petroleum as a chemical 
industry is virtually unlimited in its fu- 
ture possibilities. The hydrocarbons and 
chemical derivatives in commercial pro- 
duction at the present time are princi- 
pally obtained from the lower molecular 
weight hydrocarbons in gases and the 
lower boiling fractions. As the research 
chemist and chemical engineer continue 
their work and learn more about individ- 
ual hydrocarbons present in the higher 
boiling fractions, remarkable advance in 
the production of petroleum chemicals 
will be made. Ideal feed stock for much 
of such processing can be obtained from 
natural gasoline. 

The processes mentioned herein rep- 
resent some of many processes now in 





Titusville and personally praised the 
early day oil men for their part in win- 
ning the war. 

When World War I broke out part of 
the British fleet was already converted to 
oil despite the fact that that country’s oil 
reserves were low. Aid from the United 
States, which shipped 80 per cent of the 
fuel used in the Allied fleets, helped de- 
feat the Germans under the Kaiser, Gid- 
dens explained. 

The end of World War I saw all naval 
powers turn from coal to oil, and the 
struggle for future oil reserves launched. 
The development of various types of sea, 
land, and air war machines that require 
oil preceded and has continued during 
World War II. Again the oil industry of 
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commercial operation or awaiting op 
mercial development. These procesg, 
reflect a much higher field of utilizatip, 
of natural gasoline products than hy 
been available to the industry in the pag 
The use of such processes by the natupj 
gasoline manufacturer suggests no rey, 
lution in established practice, but thei; 
application to his problems is bett, 
termed evolutional and will be dictate; 
by economic necessity. Thus opportyy) 
ties are afforded the industry for use ¢ 
these developments in products anj 
processes to establish a diversified my. 
ket for its products and to remove th 
shackles that have tied it to the one cop. 
sumer it knew—the refiner and the my. 
tor fuel market. This does not mean, 
divorcement of the natural gasoline 
manufacturer's interest from that of the 
refiner, but on the contrary should bring 
them closer together with perhaps better 
mutual respect for their separate prob. 
lems. As a matter of fact, the producer, 
the refiner, and the natural gasoline 
manufacturer will find their overall op. 
erations so closely merged with one ap- 
other that the operations of one quite di- 
rectly affect the others. 

Although the natural gasoline branch 
of the industry is inherently in a rather 
straitened position because its potential 
output depends upon the operations of 
the production branch and its major out. 
lets are somewhat at the mercy of re 
finery operations, it nevertheless must 
accept its full share of responsibility for 
the success of these three closely inte 
grated branches. It should seek out and 
develop improved outlets for disposal of 
its own products and at a price that will 
provide a sound economic future. Each 
manufacturer must realize his responsi- 
bility for working out his own salvation, 
rather than looking to the efforts of the 
industry as a whole or industry associa- 
tions to present a ready-made plan ap 
plicable to all plants. Planned opera- 
tions, custom-made for each plant, of- 
fer the most certain assurance for the 
efficient functioning of each unit and. 
therefore, of the industry as a ae) 








the United States is providing the great 
bulk of oil products for the Allied Ne- 
tions. This time in war theaters all over 
the world. Giddens declared that Ger- 
many’s lack of oils would bring about 
her eventual defeat. 

The curator, historian, and one-man 
publicity agency for the oil industry. 
stated that oil men have been too modest 
in claiming credit for the part the indus 
try has played in the progress of the Uni- 
ted States and its leadership in worl 
affairs. One British economist, he quoted, 
said that history knew of no greater par 
allel to a discovery of its kind than the 
opening of the petroleum industry in the 
United States. xt 
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Study of 


As a preliminary 

step in discussing 
the subject of stress distribution, per- 
taps one should establish some funda- 
mental conception of what the term 
“stress distribution” means. Or, to ex- 
press it in other words, one should un- 
derstand the difference between average 
stress and localized stress. 

If a load of 25,000 lb. is imposed on a 
round bar having a cross-section of 1 
q. in, the average stress on the bar is 
95,000 lb. per sq. in., and due to the fact 
that the bar has a uniform shape, the 
wit stress at any point along the bar is 
the same. In this case stress distribution 
is uniform. 

If another bar is used and a hole drill- 
ed through it of such size that the cross- 
gctional area of the bar at the hole is 
till 1 sq. in., and the same load is im- 
posed, the average stress at the point of 
least cross-section is still 25,000 Ib. per 
aq. in., but the localized unit stress at the 
edge of the hole is between two and three 
times the average stress. In this case 
localized stress is not the same as aver- 
age stress due to the change in shape 
and stress distribution is not uniform. 

By studying suitable plastic models 
vith polarized light, stress distribution 
in various shapes can be observed and 
the effect of “stress raisers” can be eval- 
uated, especially in locations where com- 
putation of the maximum stress value by 
_— method is difficult or impos- 
sible. 

Stress analysis with polarized light, 
commonly termed “the photo-elastic 
method,” is based on two factors, the 
polarization of light, and the double re- 

ivity of some materials. 
) Polarizing of light. The study of stress 
distribution by this method is not new. 
First efforts to do so were made in Eng- 
land by Sir David Brewster in 1816. A 
few years before, in 1808, a scientist 


named Malus discovered that if light is 
reflected from a non-conductor of elec- 
tricity such as water, glass, varnish, etc., 
it becomes partially polarized. By par- 
tial polarization is meant that, on the 
whole, the light waves instead of propa- 
gating equally in all planes, prefer a 
single plane of propagation in prefer- 
ence to others. Vibration of waves of 
plane polarized light can be compared 
to vibrations of a tightly strung wire. In 
both cases vibrations are more pronounc- 
ed in one plane than in others. 

Another example illustrating the dif- 
ference between common light and polar- 
ized light is that of a pond, the surface 
of which is smooth. If a handful of peb- 
bles is thrown into this pond, the result- 


Qualitative method of 
stress analysis affords 
means of determining 
points of maximum 
stress by observing dis- 


tribution of color bands. 


PETE TTT TET TTT TT TTT TT eT eee eee eee eeee eee e er ere eee errr ee ee een eee ere ree ren 


ing waves going in all directions with no 
uniform pattern may be thought of as 
common light. If, however, only one peb- 
ble is dropped into the pond, the result- 
ing waves follow a uniform pattern in 
one plane. This may be thought of as 
polarized light, and the surface of the 
pond as the plane of polarization. 

Very little was done with this discov- 
ery from Brewster’s time until the end 
of the 19th century, when the practical 
application was made of this physical 


=/STRESS DISTRIBUTION WITH POLARIZED LIGHT 


By ALEXEI P. MARADUDIN, Standard Oil Company of California 


Materials Engineer 


phenomenon for stress analysis. This “re- 
discovery” provided a method of stress 
analysis that is found to be relatively 
quick and accurate for many problems 
when it is desired to determine the loca- 
tions of areas of stress concentration 
without using complicated analytical 
methods. 

In order to understand this method of 
analysis better, a brief review of the dif- 
ferent types of polarizing instruments, or 
polariscopes, and plastic (isotropic) ma- 
terials used for this purpose will be 
made. 

In laboratory experiments it was no- 
ticed that certain crystals have the pe- 
culiar property of breaking a common 
beam of light into two rays, each of 
which becomes “plane polarized” but 
vibrates at right angle to the other, one, 
for example, in a vertical plane, and the 
other in a horizontal plane. The ray vi- 
brating in the vertical plane travels fast- 
er and is deflected through a smaller an- 
gle than the ray vibrating in the horizon- 
tal plane. 

It was found that crystals of Iceland 
spar have this property. The so-called 
“Nicol prism” is made of two Iceland 
spar (Caco:) crystals cut and cemented 
together with Canada Balsam, as shown 
in Fig. 1. 

If the cut between the two crystals is 
made at the proper angle, the plane po- 
larized ray vibrating in a vertical direc- 
tion will pass through the crystal and on 
emerging be deflected back paralle) to 
its original direction. The other ray is 
absorbed if the side is blackened. Thus, 
a common beam of light with vibrations 
in all directions is first broken into rays 
vibrating in two directions, and one of 
these rays is absorbed and the other 
emerges vibrating in one direction only 
and becomes plane polarized. 

If two Nicol prisms are set “parallel,” 

(Continued on Page 106) 

















Fig. 1. Construction of Nicol prism. 
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(Continued from Page 103) 

the ray of light emerging from the first 
will pass through the second unchanged; 
however, if the second is rotated 90° 
around its axis, or “crossed” with the 
first prism, the ray of light emerging 
from the first will enter the second and 
then be reflected to the side and absorb- 
ed so that no light will pass through the 
second prism. Due to the fact that Nicol 
prisms are very expensive and cannot vc 
used for wide beams of light, other types 
of polariscopes became more popular. 

Malus also found that light may be 
plane polarized by reflection from a glass 
plate blackened on the back side and 
set at the proper angle, or by transmis- 
sion through a series of glass plates, sim- 
ilarly set at the proper angle. Blackened 
glasses are used for polarizing light in 
the box type instrument, which is the 
simplest and cheapest type of polari- 
scope. It polarizes light by reflection. A 
beam of parallel light is thrown upon 
the polarizing glass at an angle of 32° 
30’, where part of it is polarized, re- 
flected, and directed through a trans- 
parent model. Another part of the beam 
of light is absorbed by the black coat- 
ing. The reflected beam, after passing 
through the model, is polarized by an- 
other blackened glass, called an analyz- 
ing glass or mirror and the image oi the 
model can be observed on this glass 
through an opening in the box. 

This method of polarization can be 
used for very wide beams of light, and 
due to its wide field, the reflection type 
is particularly suitable for use as a po- 
larizer. Stacks of glass plates can be 
used instead of mirrors. 

A diagrammatic sketch of the box type 
polariscope is shown in Fig. 2. 

The projecting type of polariscope 
commonly used at the present for pro- 
jecting models on the screen for demon- 
stration utilizes a new material capable 
of polarizing light, called Polaroid, 
which was first offered commercially in 
1935. It consists of two separate disks, 
each of which has a layer of cellulose 
acetate, somewhat similar to cellophane, 
0.003 in. thick. Each layer has imbedded 
in it, as in suspension, many minute, syn- 
thetic doubly refracting “herapathite” 
needle-like crystals. These crystals are 
extremely small—only 1 to 2 microns 


Fig. 3. Good single “V” weld, showing com- 
plete penetration and proper height of re- 
inforcement. Stress distribution is uniform. 









(0.001 mm.) in length and 600 micro 
microns in diameter. (The chemical 
name of these crystals is sulphate of io- 
doquinone). The crystals are of two 
types; i.e., alpha and beta. The alpha 
crystals polarize light along their long 
axis, whereas beta crystals polarize 
along their short axis. Each crystal trans- 
mits only one beam of polarized light, 
the other being absorbed within the 
crystal. All crystals are oriented in one 
direction by either stretching the layer 
of cellulose acetate in one direction dur- 
ing the process of manufacture, or by 
magnetic orientation. The herapathite 
needles polarize light without visible 
color change and with minimum absorp- 
tion. 


> Materials for models. Brewster also 
found that if certain transparent mate- 
rials are subjected to stress, they behave 
like a layer of single crystals. He noticed 
that plane polarized light, on traversing 
a flat stressed transparent specimen, un- 
derwent some peculiar change in its 
optical properties; that is, when view- 
ed through another polarizing unit, col- 
ored bands appear. These bands (iso- 
chromatic fringes) he assumed to be a 
measure of the internal strains. It is now 
known that these colored bands are di- 
rectly related to the state of stress in the 
model and are directly proportional to 
the amount of stress. Brewster used glass 
for models in his polariscopic experi- 
ments, and he laid the foundation of the 
optical method of stress analysis used 
today. 

There are several types of plastic ma- 
terials suitable for models, such as glass, 
celluloid, bakelite, and marbelette. These 
materials under stress have the property 
of double refraction; i.e., normally they 
have equal properties in all directions, 
however, when stressed they act exactly 
as Iceland spar in breaking any beam of 
light into two rays. 

If one ray of a beam travels faster 
than the other, and if the beam strikes 
the material perpendicular to its sur- 
face, so that neither ray is deflected 
through any angle, one ray will emerge 
slightly ahead of the other. If, as two rays 
emerge, one is any number of full wave 
lengths ahead of the other, the two will 
recombine to produce a beam exactly the 


Fig. 4. Single “V” weld, showing complete penetration 
and heavy reinforcement. Stress | i 


of reinforcement with plate and at bottom of weld. 






same as the original. If one ray leads, 
other by any odd number of half yp) 
lengths, however, they will recomby 
to form a beam with vibrations at rig, 
angles to those of the original. In 4; 
— both rays become plane poly. 
ized. 

If a stressed transparent model jg jy 
serted between two Polaroid plates a 
a beam of light is passed through they, 
colored patterns are seen that show th 
path and relative magnitude of stres, 
imposed on the model. The different qj, 
ors represent variation in speed of ligh 
rays as they pass through the secg/ 
polarizing plate. If the difference jy 
speed is any odd number of half way 
lengths, projection will give a color 
band on the screen. If the difference 
speed is any even number of half way 
lengths; i.e., full wave length, a dar 
band is obtained on the screen. 

By placing a transparent model in th 
path of polarized light before the mod 
has been stressed the image will be of: 
dark gray color due to uniform tran. 
mission through the amorphous no. 
stressed model. If tension is applied, th 
first color projected will be yellow. h. 
creasing the tension will change the cola 
from yellow to orange. Further increase 
of the tension will change the orange 
red, then to violet, to blue, and finally 
green. If the model is further stressed 
the projected color will turn from green 
to yellow and through the various color 
of the spectrum again in the order pre. 
viously named. These series of spectra 
will continue as long as the model is 
stressed until the material reaches its 
ultimate strength and fails. Slow releas 
of the tension will reverse the projected 
series of color. 

Points of stress concentration occur 
wherever there is a marked crowding to- 
gether or abrupt curving of the colored 
bands. 

The use of plastic models to replace 
actual members, which may be of steel 
or other materials, often leaves some 
question of the validity of the results. 
This feeling is not justified, however, 
when it is considered that the stress dis- 
tribution in simply connected bodies re 
mains the same regardless of the elastic 
constants so long as the stresses are be- 
low the elastic limit. 
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Faces of wedge line up with 
valve seats when new. 


right forced out 
of line by body distortion. 


ABOVE —W hat happens before and after a taper seat gate valve is subject- 
ed to body distortion is shown in these somewhat exaggerated diagrams. 


BEFORE AND AFTER 


BELOW — How the Darling Fully Revolving Double Disc Parallel Seat 
gate valve continues to give positive closing despite body distortion. 
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n right forced out of line by 
distortion but disc adopts 
when valve is new. itself to give positive closing. 


Curved face of wedge aliows 
discs to adjust tightly against 
both seats. 





valve is tight on the drawing board, or on 

the assembly floor, but frequently a valve is 
installed with a pipe out of line, so that the valve 
body is subjected to unexpected “line strains.” 


Or expansion bends are not properly installed, 
so that the valve has to take the punishment of 
expanding and contracting lines. . 


The distortion of valve bodies is a continuous 
and almost microscopic process, but is one of 
the chief causes of leaking valves. Under the 
body blows of high temperature and pressure the 
valve bodies will change shape and valve seats 
will move out of their original line-up, prevent- 
ing tight closing. 


Over forty years ago Darling Valve & Manu- 
facturing, Company designed a valve that could 
take these body blows and still give positive 
closure. In the Darling Fully Revolving Double 
Disc Parallel Seat valve, there are two important 
features: 


1. The floating discs are free to adapt themselves 
to change in the shape of the valve body, and 
to changed position of the valve seats. 


2. The discs are fully revolving, seating in a 
different position each time, thus wearing 
evenly and always presenting a uniform sur- 
face against the valve seat. Even when worn 
thin the discs still furnish a positive seal. 


Darling is the only valve 
which has this simple 
and efficient design. For 
‘positive closing, year 
after year,” thousands of 
experienced valve buyers 
specify Darling for all 
their tough jobs. 













VALVE & MANUFACTURING CO. 


WILLIAMSPORT, PA. 
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Fig. 5. Single “V” weld, showing poor penetration and 
heavy reinforcement. Stresses are concentrated at notch. 





Fig. 6. Single “V” weld with unfused root under- 
cutting, blow holes, slag pockets and heavy re- 


inforcements. Stresses concentrated at defects. 


Fig. 7. Single “V” backwelded, showing com- 


plete penetration and proper height of rein- 
forcement. Stress distribution is uniform. 


Fig. 8. Single ““V” backwelded with unfused root and 
heavy reinforcement. Stresses concentrated at defects. 





>» Stress raisers. It is a well known fact 
that failures in equipment frequently oc- 
cur in locations where the average stress 
is much lower than the rated tensile 
strength of the material used in the con- 
truction. Investigation of many similar 
failures has indicated that the failure 
an be directly traced to “stress raisers” 
‘r points of abnormal stress concentra- 
tion. 

A point of maximum stress may be 
found in a corner with too sharp a ra- 
lius; it may exist in the bottom of small 
tool marks; it may be present in unrder- 
cuts unconsciously made during the weld- 
ng process, and it may be found at any 
mall blow hole or porous spot in the 
naterial. In particular, in the welding 
process, points of maximum stress al- 
ways exist around an improperly design- 
ed welded joint. 

Sharp corners are especially bad stress 
raisers. Mathematically, the stress con- 
centration at a corner is inversely pro- 
portional to the radius of curvature of 
the corner. If it were practically possible 
to achieve a perfectly sharp corner, the 
stress theoretically would be infinite. Al- 
though it is practically impossible to ma- 
chine a corner with a zero radius, there 
ire many types of welded joints in which 
the radius is nearer zero than can be ap- 
proached by machining. Concentrations 
of this type are dangerous. 

Stress concentration in welded struc- 
tures commonly occur from two causes: 

a. Change in contour of the stressed 

member, and 
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b. Defects within the metal, such as 
gas pockets, slag inclusions, or lack 
of fusion, aggravated by residual 
stresses from the welding opera- 
tion. 

> Welded joints. A. Buttwelded joints. 
With the advent of electric and oxy- 
acetylene welding, a number of new 
methods of making joints came into use, 
and the subject of stress distribution in 
these joints is of great interest from both 
the experimental and practical points of 
view. It was found that the photo-elastic 
method of stress analysis provides an 
easy method of locating regions of high 
stress in complicated welded structures. 
It was therefore adopted for demonstrat- 
ing the effects of stress concentration at 
locations of change in contour in struc- 
tures, as well as the effect of defects in 
the welds. 

Fig. 3 represents two plates forming 

a butt joint with a reinforcement on one 
side. This model shows stress concentra- 
tion at points where change of contour 
occurs. This is shown by the concentra- 
tion of color bands around these points. 
Bands in other parts of the model show 
that stress distribution is fairly uniform. 
Stress intensity at the junction of the 
straight and curved parts of the contour 
is approximately two times that of the 
plate in simple tension. However, this 
intersection is not perfectly sharp and a 
very small rounding was left by the tool. 
If the intersection is made very sharp, 
stress intensity can be considerably high- 
er. It can also be observed that there is 


no bending and consequently no stress 
along the central part of the curved con- 
tour. With reinforcement on only one 
side, the straight part opposite the rein- 
forcement shows some stress concentra- 
tion with a maximum at the central cross- 
section. 

Mathematical analysis made on a sim- 
ilar cross-section from celluloid indi- 
cates that with a load of 120 Ib. in ten- 
sion, the stress rises to a maximum of 
1860 lb. per sq. in. at junctions with the 
straight sides as compared to 1000 lb. 
per sq. in. in the straight section of the 
model. The same analysis shows that on 
the straight side opposite the reintorce- 
ment the maximum stress reaches 1200 
lb. per sq. in. Of course, stress intensity 
in that location depends on the height of 
reinforcement. Fig. 4 is similar to Fig. 3, 
except that the reinforcement is consid- 
erably higher. , 

As is shown by the model, increasing 
the reinforcement throws more stress on 
the opposite side. The effect of high re- 
inforcement and additional stress inten- 
sity on the side opposite the reinforce- 
ment can be aggravated by the presence 
of an unfused root of the weld as shown 
in Fig. 5. 

The unfused root is not merely the 
junction between two pieces of steei bt 
it has the same effect as a sharp crack 
in one continuous piece of steel. Stress 
concentration produced by such a con- 
tour is high in magnitude. Local stresses 
at the root may be many times the aver- 
age stress and the contracting cooling 
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weld metal on either side of this juint 
serve to propagate thecrack through 
the weld metal that has just been de- 

ited. In service a vibrating load or a 
constantly recurring load may easily 
propagate a fatigue crack through the 
weld metal. The effect at the bottom of 
the notch is increased due to an increase 
in bending moment. The deeper the notch 
and the higher the reinforcement, the 
greater is the bending moment. 

Fig. 6 shows the model of an actual 
cross-section of a weld cut from a field 
welding job. It represents an elementary 
and quite common case of a poorly made 
joint. In this weld the unfused root ex- 
tended approximately through 75 per 
cent of the entire plate thickness. The 
welder knew that he was not obtaining 
complete penetration and tried to com- 
pensate for this weakness by increasing 
the reinforcement, which made the joint 
even worse. There are also two under- 
cuts at the junction of the curved con- 
tour with the straight sides. These under- 
cuts also are points of high stress con- 
centration, due to the fact that their con- 
tour is very sharp. Welds made in a care- 
less manner will always have them and 
they may be potential points of failures. 
Abundance of porous spots or slag in- 
clusions also weakens a joint and pro- 
motes failure. As the load is applied to 
the model peculiar four-pointed stress 
figures are formed around the holes as 
indicated by green coloring. Consider- 
able stress intensity is present right at 
the unfused root, at the root of both un- 


dercuts, and around the holes. A joint of 
this type is very poor and efforts should 
be made to produce better types of welds. 

The four previous models were rein- 
forced on only one side. There are, how- 
ever, a number of butt joints now in use 
that have reinforcement on both sides. 
Fig. 7 shows the model of such a joint. 
When a load is applied and stress lines 
are examined it is found that junctions 
of the curved parts with the straight 
sides are places of maximum stress con- 
centration. As shown by previous models, 
there is no stress along the central part 
of the curved contour. The stress con- 
centration at the junctions of the curved 
parts with the straight sides is higher 
on top of the joint than on the bottom; 
however, the stress intensity is symmetri- 
cal in corresponding points. 

Fig. 8 represents a condition that is 
quite commonly encountered where 
welds in heavy plate are not chipped out 
to sound meta] before back welding, 
leaving an unfused root between the 
front and back welds. There are many 
instances wherein service welds of this 
type cracked first to the inside and then 
cracked completely through to the out- 
side. 
> B. Double strap butt joint. A very 
common and effective method of joining 
structural members is by means of two 
lap plates symmetrically located on eith- 
er side of the joint in the main plate. 
The connection is made solid by lap or 
fillet welds. It is very difficult to reach 
a satisfactory theoretical solution of 


stress distribution in a joint of this type 
due to the multiplicity of factors that 
enter into it. Physical testing will deter. 
mine the ultimate strength of the joint 
but only with the help of polarized light 
can we analyze the-stress distribution. 

A variety of joints of this type occur 
in practice with single or double straps 
of either plate thickness or less, and it 
is important to obtain an accurate esti- 
mate of the stress distribution in them, 
especially at the joints, which are usual- 
ly made by the addition of metal of 
triangular cross-section. Fig. 9 repre- 
sents a joint of this type. At each junc- 
ture of a strap with the plate there are 
two places where the stress distribution 
is of importance on account of high in- 
tensity. These are at the outer end, and 
at the internal angle. These are the criti- 
cal places where failure is most likely 
to occur, owing to the discontinuities and 
the rapid changes of direction of stress. 
An interesting feature of this joint, al- 
though not of practical importance, is 
that the stress penetrates a small dis- 
tance into the two free ends of the plates 
covered by the straps, as is shown on the 
model. This indication of stress is due 
to a lateral contraction in the plane of 
the joint. 

In the model different types of welds 
are made at each joint and the effect of 
each type on the stress intensity is 
shown by different patterns. A gradual 
fillet, a convex fillet, a 45° fillet and a 
30° /60° fillet are illustrated. It is ob- 
served that 30°/60° fillets having the 





Fig. 9. Double strap joint. Stress concentrations 
are at outer ends and at internal angles of straps. 


Fig. 11. Improved type of single strap joint. 


Fig. 10. Single strap joint. Stress concentrations 
are at the jointing places and at the internal angles. 


Fig. 12. Fillet welds showing unfused section 
at the bottom of plate. Stress concentrations 


are at both ends of the internal crack. 
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same volume of weld metal as the stand- 
ard 45° fillet are the most effective, if 
the longest leg of the fillet is placed in 
shear. Low stress concentration at the 
junction of the concave fillet is observed. 
Stress concentration at the junction of 
the convex fillet is very pronounced and 
considerably greater than that of the 
concave fillet. 


> C. Single strap butt joint. If one of 
the straps is removed from the double 
strap joint, a very unfavorable stress dis- 
tribution arises due to the bending mo- 
ment, which causes very high stress at 
the joining planes and more so at the 
internal angles. Fig. 10 shows the stress 
intensity at the internal angles and very 
little stress at the outer joints. 

A better design is produced by the 
addition of two welds connecting the 
inner ends of the main plates to the 
strap. This is shown in Fig. 11. 

Under polarized light it is noted that 
the stress distribution in this case is en- 
tirely different than in the double strap 
or single strap models shown before. It 
is noticeable that the outer joints and the 
ends of the strap are only lightly stressed 
in comparison with the inner joints and 
the central part of the strap. Along the 
upper contour of the strap there is a 
compression throughout with maximum 
intensity at the central cross-section. 
Mathematical stress analysis made on a 
similar model showed that if the model 
is stressed to 267 Ib. per sq. in., the stress 
concentration at internal angles will be 
2890 Ib. or 1100 per cent higher. The 


Fig. 13. Single lap weld. Shows con- 
centration is at the root of the notch. 


stress intensity on the inside will be 1867 
lb. per sq. in. as compared to 1334 lb. 
per sq. in. of compression on top of the 
contour. 


> D. Fillet welds. Fig. 12 represents two 
plates welded together by fillet welds 
merely laid in the corners. The welds 
look perfect from the outside but there 
is a crack on the inside where the welds 
did not meet. The crack shown in Fig. 
12 is an integral part of the contour of 
the joint and has a tremendous influence 
on stress distribution. The concentra- 
tions that exist in the actual welded joint 
are even more severe than shown in the 
model. The saw blade used to cut the 
internal crack has a finite width, whereas 
the smallest dimension of the crack in 
the welded joint is practically zero, due 
to the tremendous contracting. forces 
exerted by the cooling weld metal. Con- 
centrations of this nature in poorly de- 
signed welded joints are responsible for 
more weld failures than any other sin- 
gle cause. Such joints will function 
properly in statically loaded structures, 
for the high ductility of the weld metal 
can allow sufficient plastic deformation 
under high load to correct the contour. 
They are dangerous, however, where the 
structure is subjected to repeated stress. 


> E. Lap welds. Fig. 13 represents a 
single lap welded joint. Stress intensity 
in this case again will be at the root of 
the notch. The stress is aggravated by 
the bending moment that is present in 
this type of joint. 


Fig. 14. Double lap weld. The maximum stress con- 
centrations are at junctions of welds with plates, 








Louisiana company dissolved 


Standard Oil Company of Louisiana, organized at Baton Rouge in 
1910, went out of existence on January 1 under a plan whereby it was 
merged with Standard Oil Company of New Jersey. The latter company 
was established in Louisiana on April 13, 1909. 

M. J. Rathbone, formerly president of the Louisiana company, and 
now head of the New Jersey company, said that operations in Louisiana 
will be carried on under the name of Louisiana Division of the Standard 
Oil Company of New Jersey with no material changes in personnel. M. W. 
Boyer, executive vice president of the Louisiana company, will serve as 
vice president of the consolidated company in Baton Rouge. 
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Fig. 14 represents a double lap welded 
joint. The points of maximum stress cop. 
centrations are at the outer junctions of 
the welds with the plates. 


>» Conclusions. Although the models 
shown in this article indicate the loca. 
tion of stress concentrations, they do 
give a quantitative measure of stress it 
tensity. They do, however, explain why 
failures are sometimes encountered ia 
service under conditions where the maz 
imum load imposed on a structure is con 
siderably lower than the strength of 
material in the structure as determined 
by static tests. In order to have a well 
balanced and enduring structure, the de 
signer must recognize stress raisers and 
eliminate them by means of proper de 
sign. Avoiding stress raisers is Lae | 
larly important in parts or st 
subjected to alternating or changing 
stresses. 

The qualitative method of stress analy- 
sis described herein has been used for 
demonstration to many groups, the mem- 
bers of which were not technically pre 
pared to follow or absorb details of the 
more complicated quantitative, method. 
The qualitative method offers ay ae 
method for even an untrained person to 
determine the points of maximum stress 
concentration by observing the distribu- 
tion of the color bands. However, the 
quantitative method of photo - elastic 
analysis may be of great value to design- 
ers, especially in the case of complex 
shapes, where the determination of 
stresses by the analytical method is com- 
plicated. 
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Another 
DEPTH RECORD 


ae] 


LINK-BELT 
MUD SCREENS 





TANDARD Oil Company of California’s 
K.C.L. 20-13 in the South Cole’s Levee field 
of Kern County, Cal., hung up a new world record 
for depth drilled, when it passed 15,278 feet, depth 
of Phillips Petroleum Company’s Ada Price No. 1 
wildcat near Ft. Stockton, Texas. K.C.L. 20-13 
had reached over 16,000 feet early in December, 
and was drilling ahead. 


This is another record for Link-Belt Mud 
Screens, too, for two Link-Belt NRM-145 Screens 
had the job of reconditioning the over 3-mile 
column of drilling fluid. 


THE PETROLEUM ENGINEER, January, 1945 


It is significant that Link-Belt Mud Screens, 
with a single exception, have had the job of re- 


conditioning the mud of every depth record break- 
ing project in the last three years. It is a fine 
tribute to the fact Link-Belt pioneered mud 
screens in the oil country and has continuously 
kept far ahead with improvements in this field. 
It is proof again of Link-Belt leadership in recon- 
ditioning rotary mud. 


Send for Folder 1872-A. 


LINK-BELT COMPANY 
Philadelphia 40, Houston 2, Dallas 1, Los Angeles 33, New York 7, 
Toronto 8 











































Wirn the recent completion of a new 
low pressure gathering system in the 
Sterlington, Louisiana, area, United Gas 
Pipe Line Company is now able to utilize 
the full legal allowable of more than 390 
wells connected to the 360 miles of pipe 
lines comprising its Monroe field gather- 
ing systems. From the Monroe field. 
United serves 10 major customers with 
a combined peak day demand in excess 
of 280,000,000 cu. ft. of gas. 

The new system, completed well in ad- 
vance of peak winter load conditions, 
was designed to supplement the deliv- 
ies required to meet expanded wartime 
fuel requirements by providing an outlet 
for considerabe volumes of low pressure 
vas previously unavailable because of 
the high operating pressures necessarily 
maintained in the field’s main gathering 
ystem. 

\ minimum of 150-lb. pressure is re- 


LOW PRESSURE GATHERING 
SYSTEM FOR GAS WELLS 


By O. C. IRVINE, United Gas Pipe Line Company 


quired on the main system in order to 
meet delivery demands, hence the need 
for a separate low pressure system to 
effect the fullest utilization of reserves in 
the field. The new system will make 
available approximately 30,000,000 cu. 
ft. of natural gas daily from 60 low pres- 
sure wells in the Sterlington area. Low 
pressure operation and short haul de- 
livery are made possible by the location 
in the same territory of Louisiana Power 
and Light Company’s Sterlington power 
plant, a United customer. 

The Sterlington power plant has a nor- 
mal daily consumption of approximately 
52,000,000 cu. ft., all of which was for- 
merly supplied from the main gathering 
system. Fuel headers at the plant oper- 
ate at approximately 20 lb., and the en- 
tire output of the low pressure wells can 
be easily absorbed there, releasing a like 
amount of high pressure gas in the main 
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system for delivery to more distay 
points. 

Designed to operate at a maximy 
pressure of 50 Ib. at the wells and 20}, 
at the point of delivery, construction 9 
the new gathering system involved th 
laying of 94,000 ft. of 2-in. to 24-in, Pipe, 
together with conversion of measuring 
and regulating facilities. Of this toy) 
footage, 10.7 miles of pipe was remove 
from the original gathering system an 
reconditioned, minimizing the need fo 
critical war materials. 

A total of 3.3 miles of 24-in. pipe wa 
installed as the main artery of the sy 
tem, and also included in the projeq 
were a 12-in. dual meter and regulato; 
station, a 7-ft. by 22-ft. gas separato 
and 155 valves of various sizes. Meter 
stations were already in place at the 
wells, and these required only the r. 
placement of pressure elements in the 
orifice meters to condition them for use 
on the new hook-up. 

Crossing Bayou Bartholomew with the 
24-in. portion of the system required two 
18-in. crossing lines anchored with con. 
crete river weights. Through land sub. 
ject to overflow, Kearney screw anchors 
were used in addition to earth backfill as 
a precaution against floating pipe. Three 
other stream crossings include two 6-in. 
bayou crossings approximately 700 ft. in 
length and one 8-in. crossing of the 
Ouachita River. 

Pipe removals. in preparation for con- 
struction work contracted to the 0. C. 
Whitaker Company, Fort Worth, Texas. 
were handled by H. A. Johnson, United 
crew foreman at Sterlington, and a crew 
equipped with a ditching machine anda 
winch truck. Pipe removed was cut into 
10-ft. lengths and racked for the contrac- 
tor’s cleaning and beveling operations. 

Electric welding was used throughout. 
and to eliminate as much field welding 
as possible, all pipe was welded to 
double length in the pipe yard. The 2-in. 
and 4-in. pipe was coated with No-Ox-ld 
“G” special and the large sizes with Bar- 
rett’s primer and enamel. Construction 
was under the supervision of United Gas 
Pipe Line Company engineers assisted 
by Monroe district forces. kat 


Left—12-in. section of new low pres- 
sure system being coated with enamel 
before installation. Below, left—Lovw- 
ering 24-in. Below, right—The 24-in. 
passes under an existing pipe line. 
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THE PRACTICAL APPLICATION OF 
IABORATORY DATA TO OIL FIELD PRACTICE" 


By HARRY M. RYDER, Ryder Scott Company 


Asout a year ago an astute gentleman 
from Texas spent some time in Bradford 
investigating methods and procedures of 
water flooding in this area. After dis- 
cussing the subject with numerous op- 
erators, he arrived at the conclusion that 
there are two very different schools of 
thought on the matter. This conclusion 
is correct, and regardless of whether or 
not there is any technical justification 
for the existence of two widely differing 
methods of planning and executing water 
flood operations, at the present state of 
the art the contradictory thinking is in- 
evitable. 

Fundamentally, the difference between 
the two schools lies in the degree to 
which the development and operation is 
fitted to the specific requirements of the 
oil sand body underlying any particular 
area being developed. 

The older school gives little consider- 
ation to these specific requirements, and 
is characterized by using essentially 
identical methods in the water flooding 
of sands of widely vaying characteristics, 
such as are indicated in Figs. 5 and 7, 
and as between various operators, by 
using very different methods on essen- 
tially identical oi] sands. 

The newer school, on the contrary, is 
built on the principle that the greatest 





*Presented at I.P.A.A. meeting, Bradford, 
Pennsylvania. 


profit results from any water flood op- 
eration only when the details of devel- 
opment and operation are dictated by 
and fitted to the specific requirements of 
the sand body underlying the particular 
property being water flooded. 

In other words, the newer school re- 
alizes that the quantity of oil that will 
be recovered by water flooding the sand 





Knowledge of sand 
conditions and of fun- 
damental laws of wa- 
ter flooding essential 
to ef ficient develop- 
ment and operation. 
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underlying any particular property, can 
be relatively large or small, the differ- 
ence sometimes being as much as 3000 
or 4000 bbl. of oil per acre, depending 
on the methods of development and op- 
eration selected. The older school ad- 
heres rather closely to the idea that on 
any given property “There is so much 


















Conditions: 


All wells as shot. 
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Well No. 1... 
Well No. 2 
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FIG. 1. Calculated oil production from 3 wells indicated in 
Figs. 2, 3, and 4. Test chart for well 3 is shown in Fig. 5. 


1200#% plant pressure continuously on al] intakes. 


No heading up of oil or water in well. 
Sand, oil, and water conditions between wells as interpreted by R/S. 


Cumulative oil production from 5-spots-total 


1 Year Ultimate oil in 5-spot 
.... 10.250 bbl. 15,100 bbl. 45.4% 
. 6,800 bbl. 11,400 bbl. 39.8% 
3,650 bbl. 5,550 bbl. 22.7% 
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percent of total 
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oil to get and I'll get it sooner or later, 
no matter how I go about it.” 

To proceed according to the newer 
school, it is obviously necessary to know 
as development progresses, the specific 
sand conditions throughout the area to 
be water flooded, but this knowledge 
alone is not sufficient. It is equally essen- 
tial to have a rather concrete under- 
standing of how water floods go about 
the job of moving oil under all condi- 
tions of operation and of the sand body. 
In other words, a definite knowledge of 
the fundamental laws of water flooding 
is essential. 

Only to the extent that these laws are 
recognized, can a knowledge of specific 
sand conditions be translated into the 
most efficient development and operat- 
ing methods. 

There are few choices an operator can 
make in the course of developing and 
operating his property, but the newer 
school fully realizes that the proper se- 
lection of these may mean the difference 
between the financial success or failure 
of his project or at least the difference 
between a greater or a lesser profit. 

An operator can choose his: 

1. Well spacing 
Well locations 
Shooting schedule 
Packer positions 
Back plugging, if needed 
Intake well pressure 
Back pressure on sand in produc- 
ing wells (rarely more than zero) 
Pumping schedule 
. Abandonment schedule. 

So far as the water flooding of the 
sand is concerned, the operator has no 
other selection to make, since the choice 
of mechanical and tubular equipment, 
etc., is immaterial for this purpose, ex- 
cept as it may influence one of the above. 

The new school of thought realizes 
that there is one best choice for each of 
the above, under any specific set of con- 
ditions, the intelligent exercising of 
which will yield the greatest profit. 

The older school of thought, conscious- 
ly or otherwise, follows the principle 
that the above selections can in most 
cases be varied over a wide range with 
little or no influence on the financial re- 
sults of the operation. 

If the latter idea should be correct, 
then oil sand is almost alone in nature 
in that it produces the same results no 
matter how it is treated. It is true, for 
instance, that the compression ratio of 
a gasoline engine can be varied between 
wide limits and the engine will still run 
and deliver power, but it is also true that 
for any particular engine, fuel and speed 
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there is only one compression ratio at 
which that engine will satisfactorily de- 
liver maximum power. It is true further 
that some engines operate most effec- 
tively at a low compression ratio whereas 
others must have a high compression 
ratio to be worth using; and yet, both 
engines operate on the same principle. 

Again, a slow, meandering stream will 
remove very little solid material per ton 
of water, whereas a torrent raging across 
the same farm land will remove relative- 
ly enormous quantities of soil. It so hap- 
pens that the students of the newer 
school of thought have learned the ab- 
solute fact that a slow, meandering water 
flood in an oil sand, in a manner similar 
to the slow stream will move very little 
oil ever (not just “per day”) whereas a 
lively flood will, under favorable cir- 
cumstances, remove many times as much 
oil from identical sand. Yet, it can be 
shown that today enormous volumes of 
worthwhile oil sand are being essentially 
ruined with little or no profit to the op- 
erators, by the very slow, almost useless 
type of meandering flood. 

The intelligent, interested inquirer, 
such as the gentleman from Texas, will 
understandably ask, “Is this really 
true?” and, if it is, “How can it be proved 
true?”, and, “Why do so many oil pro- 
ducers ignore this truth and thereby re- 
ceive a lesser reward or even no financial 
reward at all for their efforts?”, and 
finally, “If it is true, how can efficient 
operation be assured?” These questions 
warrant consideration. 

The answer to the first question is 
yes. It is true that a very slow flood can 
ruin sand with little or no resulting 





Bradford, in Kansas, in Oklahoma, and 
so far as is known, everywhere. Further- 
more, it is true that there is one best 
plan for the water flooding of any par- 
ticular property, a plan that, if followed, 
will result in a greater financial reward 
than will result from the adherence to 
any other plan. Moreover, in the case of 
most properties, this best plan can be 
rather closely realized as development 
progresses. Again, the “best” plan for 
one property may prove very disappoint- 
ing if applied without modification to 
another property nearby. 

The answer to the second question is 
just as explicit. It can be proved true. 
It can be proved true not only that a 
lively intelligently designed flood will 
move to production far-more oil from a 
given acre than will a slow meandering 
flood, but also that the most profitable 
vil production from that acre will result 
only by the use of one particular com- 
bination of selections of all the variables 
(well locations, pressures, shots, etc.) at 
the disposal of the operator. 

Sometimes invaluable direct compari- 
sons can be made between the operating 
experiences of adjacent wells or prop- 
erties, but comparisons of this sort can 
be valid only where the basic sand con- 
ditions are rather definitely known 
throughout the areas under comparison. 
By “known” is meant that a sufficient 
number of wells in such areas have been 
tested and that a study of the test data 
has revealed the specific nature of the 
sand. For this purpose, it is impossible 
to learn enough of the sand conditions 
from the observation of well cuttings or 
derrick floor logs. 





differently is shown in Fig. 1. He 
shown the calculated daily prod 
curves for 3 wells located less thag 
ft. apart. Their locations are show 
Fig. 2, a map of the property conce 
This property is now being flooded 
these wells are being gauged. So 
their production experience is wif 
working agreement with that calculate) 
The calculations for each of these curs 
is based on the known principles of wate 
flooding and laboratory test data not oph 
for the producing well concerned, by 
also on laboratory test data from eggh 
of the 4 intake wells providing the nee. 
essary water drive to each producing 
well. These wells, behaving so very dif 
ferently, are all being operated in exag¢. 
ly the same manner. Only the sand cop. 
ditions and the shots used are different, 
In this case. comparisons without ap 
exact knowledge of sand conditions 
would be worthless, and could lead t 
entirely erroneous conclusions. 

Also, as has been frequently stated, it 
is not possible to water flood a particular 
acre by one method, and then returnit 
to its exact pre-flood condition and water 
flood it by another method. 

Again, up to the present time no lab 
oratory set up has duplicated field con. 
ditions with the degree of accuracy nee. 
essary to enable valid conclusions to be 
drawn of the specific influence on produe- 
tion of the varying of the controllable 
factors. 

Nevertheless the proof of the influence 
on production of varying these factors 
has been obtained. This has been ac- 
complished by the only method avail- OY 
able today—the studying, through the 






































































financial reward to the operator; in That nearby wells may behave very instrumentality of laboratory test data je 
: C 
FIG. 2. Lower “open” sand. Contours on average permeability. 0" 

Basis: Permeability measurements of sand from 76 wells. Water and oil movements prior to test drilling. 
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FIG. 3. Upper “tight” sand only. Contours on per cent of net sand 
thickness rendered non-productive by old water floods prior to testing. 











from sand from very large numbers of 
wells and from well gauges, of the fun- 
damental behavior of water floods un- 
der a very wide variety of sand condi- 
tions and of operating conditions. Today 
only in Bradford could this be done be- 
cause only in Bradford do the requisite 
test data exist. 

For this study, precise laboratory test 
data from some 1500 test wells have 
been used. In most cases, these wells 
were drilled through sand whose fluids 
had been influenced in some degree by 
prior floods, generally of known his- 
tories. These studies of what old floods, 
under known conditions, have actually 
done to the fluids in sand of known char- 
acteristics are absolutely essential to an 
understanding of water flood behavior, 
and therefore of efficient water flood oil 
production. Today there is no substitute 
for this exceedingly laborious work. He 
who takes an easy short cut is seriously 
risking paying the penalty of unneces- 
sarily low oil production and profits. At 
the present state of the art, this is in- 
evitable. 

The study of the old flood behavior, 
essential as it is, is not sufficient. It is 
also necessary to follow through with 
the study of new flood behavior in com- 
pletely tested areas. This means that all 
wells on the property under investiga- 
tion must be tested. It means further 
that throughout the life of the new water 
flood, systematic records must be main- 
tained of the water entering each intake 
well, of the pressure provided, and of 
the oil and water production from each 
producing well. It means further, that 
for these latter data to be sufficiently re- 
liable, a very high grade of workman- 
ship must be continuous on the property 
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under investigation. It is obvious that 
inadequately pumped wells, erratic 
water pressure, low quality water, all 
would seriously reduce the value of the 
essential basic data. 

It is just as important that a very high 
degree of precision be exercised not only 
in the testing of the sand, but in the 
sampling. In fact, much greater pre- 
cision is necessary for this work than 
for sampling and testing wells for valu- 
ation purposes. For valuation purposes, 
one well is necessarily assumed to rep- 
resent some considerable acreage. Since, 
as is well known, sand and its oil con- 
tent vary continuously, areally, and ap- 
proximate test method is just as useful 
as a precise method in estimating the 
value of the area a valuation test well is 
assumed to represent. 

For research purposes, however, and 
for purposes of development control, a 
knowledge of the exact conditions at 
each well-is~essential, hence the need 
for precision work. 

As an example of the material ‘neces- 
sary and used for the determination of 
water flood behavior, Figs. 2, 3, 4, 5, and 
6 are presented. These are all from one 
Bradford property; 76 wells were com- 
pletely tested on this property of about 
84 pattern-developed acres. Old water 
floods under various known circum- 
stances and from known sources had pre- 
viously moved into this area from vir- 
tually all directions. Figs. 5 and 6 are 
test charts of two of the 76 wells. It can 
be seen that the Bradford sand here is 
in reality two sand bodies, separated by 
a few feet of shale. 

These two sand bodies are very dif- 
ferent in their characteristics, and there- 
fore exhibit very different behaviors. The 
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upper body is generally tight, and was 
exposed to some old sources of water not 
available to the lower sand. The lower 
sand, on the other hand, is generally 
open and in addition, older floods had 
previously driven a substantial quantity 
of oil into the lower sand of this area, 
oil that originated beyond the limits of 
the property. 

An idea of how the permeability of a 
sand body varies over an area can be 
gained from Fig. 2. On this map the av- 
erage permeability of the lower “open” 
sand has been contoured. Notice the wide 
variations areally in the natural ease 
(permeability) with which fluids can 
move through this sand. These variations 
are in part (but only in part) respon- 
sible for the widely differing oil produc- 
tion behavior indicated in Fig. 1. 

The old water also plays a part in the 
new flood behavior. Figs. 3 and 4 are 
maps of this same property on which 
have been contoured separately the per- 
centage of sand thickness of the upper 
and lower sand bodies already watered- 
out and therefore non-productive at th 
time of testing. By watered-out sand is 
meant sand from which the new flood 
because of the presence and position 0 
the old flood water can drive no oil, re 
gardless of the quantity of oil in the 
sand. ; 

Notice that the lower open sand in 
both wells, Figs. 5 and 6, is already wat- 
ered-out. Notice further, the vastly dif- 
fering oil contents of the lower open 








sand in these two wells. That the 
indicated as watered-out is in fact nom 


productive has been proved by the per — 


formance records of these wells. 
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water intake well. Although it was un- 
der pressure at the time of drilling, up 
to the time it was tubed as a new pres- 
sure intake a large quantity of water en- 
tered it, accompanied by essentially no 
oil. 

The well represented by Fig. 5 is a 
producing well, whose oil production 
curve is the lowest one shown in Fig. 1. 
[f the lower open sand of Fig. 5 were 
pay, the actual production for this well 
would more closely approach the upper 
curve of Fig. 1. So far it is closely fol- 
lowing the lowest curve. 

The oil content of the lower watered- 
out sand shown in Figs. 5 and 6 is a 
sample of the voluminous evidence avail- 
able that slow floods are far less produc- 
tive than more rapid ones. The well rep- 
resented by Fig. 6 is located close to a 
source of prior water. Here the flood 
moved rather rapidly, resulting in a 
relatively low xesidual oil content. The 
well represented by Fig. 5, on the other 
hand, was not only a considerable dis- 
stance from the source of the water, but 
the velocity of the water as it passed 
this location was further retarded by the 
necessity of moving forward a heavy con- 
centration of oil. 

As a result of the very slow water 
movement, the lower sand represented in 
Fig. 5 is non-productive, even though it 
contains some 800 bbl. of oil per acre- 
foot, much more than the overflowing 
productive sand contains. This is the 
real tragedy of slow flooding, a tragedy 
that the adherents of the older school 

of thought either do not know exists or 
find it convenient to ignore. 

Sympathetic examination has been 
made of much alleged evidence brought 
forward by the proponents of the idea 
that too rapid flooding results in the loss 


of oil that could be recovered by a slow- 
er flood. All “evidence” studied can be 
shown to be inadequate. One case has 
been published involving a 5-spot located 
near Chanute, Kansas. When one spe- 
cific intake of this 5-spot was “pinched- 
in,” thereby reducing the flood velocity, 
the daily oil production from that 5-spot 
was greater than when the same intake 
was operated “wide open,” that is, un- 
der high velocity conditions. It so hap- 
pens that all wells of this 5-spot had been 
tested. A study of the 5 tests revealed 
that at 2 specific separated horizons at 
the producing well and at the intake well 
in question, but at no other well, the 
permeability ot the sand is in excess of 
400 millidarcies and that this sand was 
already watered-out before they were 
drilled. The remaining sand is of the 
order of 50 millidarcies or less in per- 
meability. In other words, there is an 
exceptionally easy path for water move- 
ment direct from the intake in question 
to the producing well. The manager of 
the property readily agreed that with this 
intake “wide open” it was highly improb- 
able that the pump in the producing well 
could “pump off” the large quantity of 
water entering that well, and that the 
fluid level in the well was probably high 
when that intake was “wide open,” there- 
by temporarily at least, reducing oil pro- 
duction. In other words, the lowered oil 
production realized with the intake wide 
open was a result of mechanical limita- 
tions and not of the flooding character- 
istics of the sand. This is one example of 
many that could be cited of the danger 
of drawing generalized conclusions from 
specific instances where all factors are 
not or cannot be taken into account. 
Fig. 7, a test from another Bradford 
sand well, is included to emphasize the 












wide variations in the sand body in y 
field. If the various types of sand bod, 
indicated should all be treated identicy 
ly, it is impossible that uniformly hj 
efficient results would be obtained, | 
The illustrations here given are mer, 
ly a few casual glances at bits of 
voluminous field evidence from which; 
has been possible to learn the more ip, 
portant laws governing water floodiy 
By the use of these laws it is possibk 
to predict the quantity, timing, and oy 
of oil production to be expected fro, 



































































































TABLE 1 
Calculated and realized oil produc. 
tion, Boyer Fee property, Brad- 
ford field. 

At end of |_ __Cumulative 
period, i 
months Calculated oil Realized oil 

production, bbl. production, bbl. 
2 10,186 13,660 
4 38,795 43,261 
6 79,208 91,212 
8 129,656 151,944 
10 186,844 210,947 
12 236,925 258,769 
14 275,294 294,896 
16 303,294 322,716 
18 325,132 344,654 
20 342,700 363,748 
22 357,431 380,585 
24 370,028 395,733 

30 399,460 (flood not this old) 

















almost any particular property under 
any chosen plan. By working this pr- 
cedure through for various proposed 
plans, the most desirable one can be s- 
lected. 

The ultimate proof of the principles 
involved lies in the final comparison of 
oil production experience with that cal- 
culated on the basis of those principles. 

Table 1 is an example of how this 
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TABLE 2 plan. They ye also indicate the wate; 
. a " . pee pressure and quantity necessary apd 
Calculated and realized oil production, two individual wells about 300 ft. therefore enable an appropriate and ¢ Pr 
apart, Lincoln property, Bradford field. ficient pressure plant to be designed, 
= . CUMULATIVE OIL PRODUCTION, BBL. ils At some time after a number of in 
Atfead of period, Well No. 55 a Well No. 62 wells have been drilled, it will be pos 
months sible to locate competently, drill an 
Calculated Realized Calculated Realized complete some producing wells. The 
6 5,122 4,245 er er producing wells may or may not be iy 
: Hr ion a an the centers of their 5-spots, depending 
24 8,562 9,301 1,438 1444 on disclosed variations in the sand itself 
- Heo Bf eo and in some cases, on the presence of 
42 v,085 10,535 1965 | 2160 old water. It must be emphasized tha vi 
48 91 78. 2,085 RR cco! nature is no respecter of nice geometric | ARK 
= = acer — | patterns, and that the object of this de. | troleum 
Underestimate at the end of four years was a € — velopment is profit, and not a good ap. | thetic 
eer 8.05 per cent. pearing map. estimate 
for No. 62..........+-++- 9.64 per cent (222 bb!). As the development proceeds, the tim. } gal., or 
ing and quantity of oil production can | 000 gal 
be predetermined and the schedule for | purpose 
ean work out for a property. The prop- does primary oil production. To some the turning in of water can then be work. | volume 
erty is the Boyer Fee of the Kendall Re- producers, particular attention to tech- ed out to best fit the limitations and cir. | vious yé 
fining Company in the Bradford field. nical detail would take all the fun out cumstances of the project. It is assumed Hous 
lhe calculations were based on 67 tested of the job. And to some producers the that due attention has been paid to the | LPG is 
wells and on the operating plan as used. fun is more of an incentive than the quality of water available and to any | (00.000 
Underestimate at the end of 2 years prospective profit, particularly if their treatment the water may require. It js | to 392. 
was 6.52 per cent of the quantity of oil properties are naturally prolific. assumed further that appropriate me. | in hou: 


realized. 

It is interesting to note that the ex- 
cess of actual oil production over the 
calculated, expressed in per cent, is al- 
most exactly the same as the excess of 
the speed of the steamship Normandie 
over that which was calculated in ad- 
vance. 

Table 2 is another example of the close 
check it is possible to realize between 
actual oil production and oil produc- 
tion calculated on the basis discussed. 
Here the oil production from two adja- 
cent individual wells on the Lincoln 
property of the Smith Newton Oil Com- 
pany is listed. These wells located about 
300 ft. apart were selected because of the 
great difference in their behavior due to 
prior water-flood activity. 

The presentation of all of the evidence 
and the procedures leading up to these 
definite results would literally require 
volumes, and for the most part would be 
of little interest to anyone except the 
research man concerned with these prob- 
lems. The fact is, however, that the oil 
producer who insists on realizing the 
greatest profit from the water flooding 
of his oil property cannot consistently 
proceed without taking into full consid- 
eration the specific requirements of the 
sand body on which he must depend for 
his income. 

The next question then naturally 
arises: “Why do some oil producers, the 
adherents of the older school, pay so 
little attention to the sand with which 
they work?” There may be as many an- 
swers to this question as there are oil 
producers in this category. But first of 
all, the oil producer is historicaily a 
gambler. The industry, being dependent 
upon wildcatting for its existence, has a 
heritage of chance taking. It is not at 
all surprising that the willingness to 
take a chance should carry over into 
secondary recovery operations, especial- 
ly when it is accompanied by the ex- 
penditure of less effort. 

In many respects, technically control- 
led water flooding more nearly ap- 
proaches manufacturing methods than it 
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Then there are those producers who 
enjoy playing their own wits against 
nature, with the profits as the stakes. Be- 
ing good sportsmen, they feel that too 
close a study of their oil sands would be 
stacking the cards too much in their 
favor. 

In another category would come the 
oil producer who justifiably believes 
that he is as good a man as Jim—next 
door. And, since Jim made money with- 
out fussing around with well tests he is 
sure he can do as good. 

And, there is probably the oil pro- 
ducer who just can’t believe there is 
anything to do but use his best judg- 
ment and hope. 

If some or all of the above reasons are 
not very real, how can the tragedy of 
many of the water flood projects of Ok- 
lahoma (as indicated by the U. S. Bu- 
reau of Mines Bulletin on the subject) 
be explained—and some in Bradford. 

Finally, there may be other oil pro- 
ducers such as the one who stated that 
he was satisfied so long as his income 
exceeded his expenses. He stated fur- 
ther that any oil he “could have pro- 
duced and didn’t, didn’t bother him so 
long as he didn’t know it.” 

The last question raised is, “How 
must an oil producer proceed to develop 
and operate his property for the greatest 
profit?” 

Before laying out his drilling plan, 
he must test a few strategically located 
wells. From these tests, the probable 
general character of his sand will usual- 
ly be indicated. From the indicated char- 
acter and from all other known condi- 
tions a drilling plan, including well spac- 
ing and intake locations, can be made. 
Development drilling of intake well lo- 
cations can then proceed, the sand at 
each well being tested. The careful study 
of the test data from each well by a com- 
petent reservoir engineer will indicate 
the best shooting and completion for that 
well. Further, as development proceeds, 
these studies will indicate any changes 
that may need to be made in well loca- 
tions or other aspects of the original 


chanical and other facilities will be pro. 
vided so that after operations begin there 
will be a minimum of breakdown or 
overloading trouble. Competent super. 
visory and other personnel is also a 
sumed. 

After operations begin, for the best 
ultimate profits, systematic records of 
the performance of each intake and pro- 
ducing well not only must be made, but 
must be the subject of frequent study by 
a qualified person. These studies will 
reveal irregularities of operation as they 
develop and indicate corrective measures 





necessary. Finally, they will indicate the R. 
time when the profit of the operation will , 
best be served by the abandonment of § "* * 
each well. and in 
This method is more involved than the 35.7 pt 
easier one of laying out a pleasing ap- |’ ™ 
pearing map and then proceeding ac | ‘®3' 
cording to some more or less arbitrary | “TP? 
or standardized plan. But attention to _ 
detail, be it in water flooding or engine P ge 
building, is the price that must be paid } “8° | 
for greatest success. Dun and Bradstreet “hi. 
publish long lists of failures, many of de 
which are the sole result of ignoring de- +1 is 
tails, and some of which are subsequent: the 
ly built into successes by men for whom rs ye 
detail holds no terror. “194 
This method also presupposes under- i 
standing of water flood behavior on the ei 
part of the person responsible for the a 
planning. This understanding can come nd 
only from long, hard study of water IP. 
floods in action in the field. Today there 18. 
is no substitute for this. Understanding | "' °° 
of water flood behavior cannot be picked ry 
out of a hat or a textbook. The designer ay 
of the Empire State Building had never ~ In 
built one like it before, but neither did ; att 
he guess. He built from an understand: ey 
ing of the materials and forces Ww! ng t 
which he worked. The wise water fl a 
operator realizes that he, too, is work- 194 
ing with exceedingly intricate mater! . 
and forces. He knows there is no short _ 
cut to the hard work of developing an | “% 
understanding of how these factors may "Vic 
best be turned to work for his benefit. . 
eK DE Prin; 
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Progress of 


Marxetev production of liquefied pe- 
troleum gases for other uses than syn- 
thetic rubber and aviation gasoline is 
estimated to have increased 110,000,000 
gal., oF 16.2 per cent in 1944, to 785,000,- 
000 gal. The estimated increase for LPG 
purposes was 20,000,000 gal. greater in 
volume than the increase shown the pre- 
vious year. 

Household (domestic) demand for 
LPG is estimated to have increased 53,- 
000.000 gal., or 15.5 per cent, in 1944, 
to 392.000,000 gal. In 1943 the increase 
in household (domestic) consumption 





R. W. Thomas G. G. Oberfell 


was 39,821,000 gal., or 13.3 per cent, 
and in 1942 it was 78,837,000 gal., or 
35.7 per cent. Wartime restrictions kept 
new installations at a low level but there 
was a considerable amount of shifting of 
equipment from summer cottages and 
similar seasonal dwellings to the homes 
of year-around users. Demand for LPG 
also was greater from existing con- 
sumers because of economic conditions. 
It is estimated that there were 1,950,- 
00 domestic users of LPG on December 
31, 1944, an increase of 50,000 during 
the year. Buried butane installations in 
the south increased an estimated 16,000 
in 1944 to 335,000 and all other types of 
domestic installations are estimated to 
have increased 34,000 to 1,615,000. 
Industrial fuel, internal-combustion 
engine fuel, and miscellaneous uses of 
G rose an estimated 44,000,000 gal., 
or 18.1 per cent, in 1944, compared with 
a expansion in demand of 41,501,000 
tal, or 20.6 per cent, in 1943. Most of 
the increase in industrial fuel use may 
be attributed to the fact that war plant 
consumers of LPG were operating dur- 
ing the entire year of 1944, whereas 
many of these plants did not begin oper- 
ating until the middle or latter part of 
1943, The relatively minor war contract 
cancellations and cut-backs near the 
tose of the year did not materially affect 
paw ice President in charge of research, Phillips 
Company. 


**Manager chemical 
4 products department, 
Phillips Petroleum Company. 
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LIQUEFIED PETROLEUM GAS INDUSTRY IN 1944 


By G. G. OBERFELL* and R. W. THOMAS** 


the industry, moreover these contract re- 
ductions and cancellations came at a 
time when the normal seasonal use curve 
was rising. 

City gas plants are estimated to have 
consumed 46,000,000 gal. of LPG in 
1944, an increase of 2.6 per cent over 
1943. This increase was greater than the 
19.6 per cent increase in 1943 largely 
because of the use of LPG for cold en- 
richment and underfiring of coke ovens 
in several large cities. 

One city gas plant stored LPG at low 
pressure, in undiluted form. No high 
pressure liquid storage tanks were avail- 
able so the company allocated a gas 
holder of 3,000,000 cu. ft. capacity for 
butane and propane storage. As tank 
cars were received the butane or pro- 
pane was vaporized in a conventional 
heat exchanger and undiluted vapor 
pumped into the holder at 6-in. water 
column pressure. The gas holder acted 
as a standby from which gas was with- 
drawn at peak load periods, diluted and 
added to the send-out stream. By storing 
3200 B.t.u. butane vapor instead of 530 
B.t.u. gas the capacity of the holder was 
expanded in effect from 3,000,000 to 18,- 
000,000 cu. ft. of 530 B.t.u. gas. At pres- 
ent the holder is being used for the stor- 
age of undiluted propane vapor. This is 
because butane is unavailable now in 
adequate quantities because of war de- 
mands for aviation gasoline and syn- 
thetic rubber components. 

Utilization of LPG for chemical manu- 
facturing is estimated to have increased 
about 5,000,000 gal. in 1944 to 60,000,- 
000 gal. Chemical sales represented 7.7 
per cent of total LPG utilization com- 
pared with 8.2 per cent in 1943 and 9 
per cent in 1942. These figures do not, 
of course, include normal butane or 
butenes used in the production of buta- 
diene for synthetic rubber. No estimate 
is included to cover natural isobutane or 


L.P.G. installation for a city 
of over 2000 population. 


ae. oh eae 
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normal butane isomerized by catalytic 
processes to isobutane or C: and CG, un- 
saturates produced by cracking and al- 
kylated with isobutane for the produc- 
tion of 100-octane aviation fuel. 

For several years the trend in the LPG 
industry has been in the direction of a 
more rapid increase in propane than in 
butane consumption. Wartime demands 
for butane accelerated this trend in 1944. 
In 1942 marketed production of butane 
and butane-propane mixtures in which 
butane predominates, increased 98,981,- 





Production has been 
greatly increased to 
supply raw materials 
for aviation gasoline, 
synthetic rubber, and 
for many other uses. 





ihe 


000 gal. whereas propane sales increased 
23,542,000 gal. Propane represented 19 
per cent of this total increase. In 1943 
the war almost reversed the situation so 
that butane and butane-propane mixture 
sales increased only 22,328,000 gal. and 
propane sales 67,762,000 gal. Propane 
represented 75 per cent of this total in- 
crease. In the year just closed it is-esti- 
mated that there has been no substantial 
increase in the sale of butane and mix- 
tures and it may be predicted that in 
1945 the sale’ of butane and mixtures 
will be reduced materially. This will be 
due primarily to conversion of large 
scale industrial and utility consumers of 
butane to propane. 

The Petroleum Administration for 
War announced at midyear that aviation 
gasoline production had reached 16,800,- 

(Continued on Page 134) 
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OR MORE THAN a quarter-century Beaird 
_ has served the petroleum and chemical in- 

dustries. Hundreds of Beaird-made vessels 
d exchangers of many types are in service in 
meries and chemical plants throughout the 
Id. This background of experience in design- 
and fabricating equipment for service under 
hy conditions of pressure, temperature and cor- 
ion is today an important ingredient of every 
oduct bearing the Beaird name. 
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(Continued from Page 131) 
000 gal. daily and in the fourth quarter 
the completion of other 100-octane 
plants increased this total to more than 
21,000,000 gal. daily. 

With the synthetic rubber construc- 
tion program completed and producing 
at the rate of 350,000 tons per year of 
buna and butyl rubber from petroleum 
hydrocarbons this war industry is requir- 
ing an estimated 765,000 gal. daily of 
C. hydrocarbons. 

The large number of gallons per day 
of C. hydrocarbons now used by rubber 
and aviation gasoline suggests that there 
will be a tremendous oversupply of bu- 
tanes for LPG once the Pacific war is 
over. It should be remembered, however, 
that the oil refining industry has been 
robbing motor fuel of volatility in order 
to feed the modern war machines in the 
same way that the LPG industry has 
limited its sales to make butane avail- 
able to fight the enemies of our country. 


When the war is over gasoline quality 
for civilians will be improved. Also it is 
probable that war-developed techniques 
of C. utilization in aviation gasoline un- 
doubtedly will be adapted to peacetime 
gasoline production. Aviation gasoline 
demand will not be significant when com- 
pared with war demand but at least 
some alkylation plants will consume 
very large quantities of butanes in the 
production of automobile gasolines of 
higher quality. 

There has been a great deal of discus- 
sion in the industry about chemical 
utilization of LPG hydrocarbons. This 
outlet for LPG will, of course, be more 
important after the war than it is today, 
but the volumes that will be used in 
chemical synthesis at competitive prices 
are net great enough to be a threat to 
the supply of C: and C; hydrocarbons for 
domestic and industrial use. 

During the past year one chemical 
manufacturer has been building a large 
























plant in the lower Gulf Coast region thy 
will take propane and butane by pip 
line from a group of gasoline and cycling 
plants in the vicinity. Before the play 
was completed it was announced that jj 
will be doubled in size. This plant yj 
consume about 80,000 gal. per day 9 
LPG. It will be one of the largest hydro. 
carbon chemical plants in the country, 

Another company that has had a wa 
plant on the Gulf Coast at which pr. 
pane and ethane are used as raw mate. 
rial is to enlarge its plant when the war 
is over. This plant will utilize 80,09 
gal. per day of ethane-propane mixture 
by pipe line from a cycling unit as wel] 
as overhead from a depropanizer tower 
in another plant. 

Propane and normal butane are rela. 
tively non-reactive chemically but re. 
search has shown that they may be proc. 
essed to produce substances of high 
chemical reactivity. LPG, for example, 
may be cracked to yield ethylene, acety. 


Industrial propane instal- 
lation at a large foundry. 


Butane isomerization and hydro- 
gen fluoride alkylation plant for 
the production of aviation gaso- 
line and synthetic rubber com- 
ponents in a modern refinery. 
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lene, propylene, and other substances. 
To these unsaturates all manner of chem- 
ical reagents may be added to produce 
‘ads of useful new compounds. For 
example, ethyl alcohol is produced by 
chemical synthesis of water and ethy- 
lene. Other products from ethylene in- 
clude ethylene glycol, which is widely 
as an anti-freeze, as well as a 
yurce for the production of important 
chemical raw materials, solvents, and 
Jastics. The possibility for production 
of both old and new organic chemicals 
from light hydrocarbon raw materials 
are indeed most intriguing and almost 
without limit as to number. 

Although the variety of chemicals is 
great the possible volume is very small 
when compared with the total supply of 
petroleum hydrocarbons available for 
use as raw materials. In 1944 the total 
yolume of all organic chemicals pro- 
duced in the United States was only 78,- 
000 bbl. per day, whereas the production 
of crude petroleum was 4,500,000 bbl. 
per day. The value of organic chemicals 
is high when compared with LPG, gaso- 
line, or crude oil, but the cost of produc- 
tion is correspondingly high because of 
the large plant investment and the small 
volumes produced. 

During 1944 the outstanding develop- 
ment in the industrial consumption of 
LPG was the large scale conversion of 
industrial users from the use of butane 
to propane. At the outset of the war the 
major producers of butane began work- 
ing with their large industrial consumers 
urging conversion to propane so that the 
aviation gasoline and synthetic rubber 
industries would have adequate supplies 
of butane. Except for those big indus- 
trial concerns that had the foresight to 
install propane tanks even though bu- 
tane was used, conversion to propane 
could not then be accomplished because 
of lack of suitable storage. Where 200- 
lb. working pressure storage was avail- 
able conversions were made in 1943. 
Where 80 to 100-lb. working pressure 
tanks were in place it was necessary to 
go to the War Productions Board for 
steel allocations in order to make the 
changeover. Early in the war period steel 
was more critical than butane because 
neither the 100-octane plants nor the 
synthetic rubber plants were on stream. 
In the latter half of 1944, however, the 
steel situation eased and new 200-Ib. 
working pressure tanks could be ob- 

for essential purposes. 

e large industrial plant in the mid- 
dle west that consumed 20,000 gal. of 
ane per day up to late October now is 
entirely converted to propane. In the Chi- 
cago area alone one LPG manufacturer 
was able to reduce its sales of butane 
about 35,000 gal. per day in recent 
months by converting its customers to 
Propane. The butane released is being 
lsomerized and used in the production of 
aviation gasoline or used as raw material 

or synthetic rubber components. 
ildcat drilling operations through- 
out the region where the occurrence of 
oil is anticipated increased rapidly in 
as the war threw a tremendous bur- 
on present oil producing fields. 
operations in regions remote from 
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natural gas created a large demand for 
butane-propane mixtures to fuel these 
drilling rigs. In order to conserve bu- 
tane-propane mixtures for domestic uses 
the Petroleum Administration for War 
recently ruled that LPG may not be used 
during the winter months in fields where 
natural gas is available. 

The high level of agricultural opera- 
tions in the irrigated fields of the south- 
west created an unusually large demand 
for LPG in the latter part of the summer, 
when LPG engines driving irrigation 
pumps were in use. Dehydrating units 
for alfalfa and similar products, cotton 
ginning and other farm uses required 
great quantities of LPG. 

There was an acute shortage of prod- 
uct and transportation in January and 
February, 1944, created by war demands 
for butanes and for pressure cars to car- 
ry the light hydrocarbons between manu- 
facturing plants. As a result of this short- 
age the Petroleum Administration for 
War appointed a committee from the in- 
dustry to survey availability of C: and 
C. hydrocarbons and to compare these 
figures with estimated requirements for 
aviation gasoline, synthetic rubber, and 
LPG uses. This industry committee has 
spent an immense amount of time on the 
problem and has made a number of 
worthwhile recommendations to PAW. 

At the southern section meeting of the 
Liquefied Petroleum Gas Association at 
New Orleans in September, Paul K. 
Thompson, chief of the LPG section of 
the PAW, presented a paper based on 
findings of the survey committee which 
he titled: “Will We Weather the Win- 
ter?” Thompson presented a 9-point pro- 
gram to the industry that included early 


filling of all customer and bulk plant 
storage and classification of customers in 
order of preference for deliveries during 
critical periods. Early fall sales curves 
suggest that many domestic distributors 
have accepted this advice. The severity 
of the winter crisis in early 1945 now 
must depend largely on the severity of 
the winter. 

The conclusion of the German war is 
expected to cause a substantial imme- 
diate curtailment of industrial fuel sales 
to war plants. The magnitude and dura- 
tion of this curtailment depends on how 
many and how soon such plants convert 
to peacetime operation. 

There has been increasing interest by 
manufacturers of internal - combustion 
engines in the development of an LPG 
fueled engine. 

Considerable additional study is being 
made of LPG fueled units for air condi- 
tioning railroad equipment. It is antici- 
pated that propane fired engines, fans, 
and refrigeration units will be developed 
further for perishable goods cars so that 
uniform temperatures may be main- 
tained in transit. 

Many distributors have been planning 
for postwar expansion. There is a clearly 
defined trend to install 200-lb. working 
pressure storage so they will be pre- 
pared to distribute propane, butane, or 
mixtures as market conditions may dic- 
tate. In 1944 the War Production Board 
approved the installation of a consider- 
able number of additional propane stor- 
age tanks at previously existing bulk sta- 
tions. Some of these were delivered and 
installed in time to alleviate the 1944-45 
winter crisis. 

Looking to the postwar domestic mar- 












































TABLE 1 
Marketed production of liquefied petroleum gas 
Total sales Distribution, gal. per year 
Per cent Per cent _. | Percent Per cent _ _ | Percent 
Gallons | increase increase | Industrial | increase} Gas | increase | Chemical | increase 
Yr per over | Domestic | over | and mis- | over manu- over manu- over 
year previous previous previous | facturing | previous} facturing | previous 
year year year year year 
iez3| 76803| 24.4 
1924 376,488) 36 Sale of liquefied petroleum gas confined ily to 
1925 403,674 73 gas business prior to 1928. 
1 465, 15.2 
1927; 1,091,005; 134.6 
1928} 4,622,899) 314.6 2,600,000; .... 400,000) ... 1,600,000} .... 
1929} 9,930, 119.6 5,900,000) 126.9 1,500,000; 275.0 | 2,500,000) 66.7 
1930} 18,017,347) 81.4 11,800,000} 100.0 200,000; 46.7 4,000,000; 60.0 
1931} 28,760,576) 69.7 | 16,204, 29.6 7,171,686] 226.0 | 6,303,242) 57.6 
1932} 34,114,767; 18.6 | 16,244,103) 6.2 8,167,194) 13.9 | 9,703,470) 53.9 
1 38,931,008} 14.1 16,625,588; 2.3 13,987,095) 71.3 8,318,325) -14.3 
1934] 656,427,000) 44.7 | 17,681,000) 6.3 | 32,448, 132.0 | 6,298,000) -24.3 
1 76,355,000} 36.2 1,380, 20.9 47,894,000) 47.6 7,581,000} 20.4 
1936} 106,652, 38.8 30,014,000) 40.4 67,267,000} 40.4 9,371,000) 23.6 
1937] 141,400,000) 32.6 | 40,823; 36.0 | 62,610,000) *... 11,175,000] 19.3} 26,792,000 
1938} 165,201,000} 16.8 57,832,000) 41.7 62,694,000} 0.0 | 12,386, 10.8} 32,209,000) 20.1 
1939) 223,580, 35.3 +530, 51.4 93,723, 49.4 | 15,435,000) 24.6) 26,892,000) 16.7 
1940} 313,456,000) 40.2 | 134,018,000) 53.1 | 124,482,000) 34.5 285, 31.4) 34,671,000) 29.0 
1941} 462,852,000) 47.7 1722, 64.7 | 172.669, 38.6 1255, 24.5) 44,206,000) 27.5 
1942] 585,440,000 26.5 | 299,559,000] 35 7 | 201,477,000] 16.7 | 31,366,000) 24.2) 53,038,000) 20.0 
1943} 675,233,000) 15 3 | 339,380,000) 13.3 | 242.97: 20.6 | 37,519,000} 19 6) 55,356,000) 4.4 
1944} 785,000,000] 16.2 | 392,000,000] 15.5 | 287,000,000] 18.1 | 46,000,000) 22.6) 60,000,000) 8.4 


























U. 8. Bureau of Mines reports. 
obtained 
volume includes all liquefied petroleum 


motor fuel purposes. Inter-company sales 
by one company from 

sales of liquefied petroleum gases used 

earbons to plants manufacturing syn 
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CRUM-BRAINARD CO., LTD. 


SECURITY ENGINEERING CO., INC. 
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Midcontinent, 1053 Mellie Esperson Bldg., Houston, Texas 
Export, 420 Lexington Ave., New York City. 


Dallas, Odessa, Tex.; Casper, Wyo.; Centralia; Ill.; Bakersfield, Ventura, Avenal, Coalinga, Calif. 
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ket the distributor sees that only a little 
more than 10 per cent of the homes in 
the United States without gas service 
have installed LPG. There are about 15,- 
000,000 homes not connected to gas 
mains and about 2,000,000 homes served 
by the LPG industry. For several years 
after the war it is expected that domestic 
customers will increase at the rate of at 
least 500,000 per year. 

Indications are that the distributors of 
natural and manufactured gas will look 
with a more kindly eye on LPG as a 
means of building loads in growing com- 
munities pending the development of a 
market dense enough to lay city gas 
mains. They see in LPG a means of; bet- 
ter meeting the competition of electric- 
ity. 

As a result of the war emergency, dis- 
tributors in the south, where LGP is used 
for space heating as well as cooking, 
water heating and refrigeration, are be- 
coming increasingly aware of the burden 
thrown on the industry by peak winter 
loads. Before the war, filling during the 
summer of new domestic consumer tanks 
tended to level out the demand curve to 
some extent but now, with new installa- 
tions a minor factor, the industry sees 
more clearly the effect of peak demands 
3 to 5 times as great in the December- 
February period as in the summer. 

The peak winter demand of southern 
domestic customers makes a consider: 
able volume of storage essential. If the 
stotage is to be at the refinery or gaso- 
line plant to take care of winter peaks 
it will be necessary also to have a large 
standby fleet of tank cars to move the 
stored product to distributors. The dis- 

or in turn will require in the winter 
excess trucking capacity that will not be 


Battery of industrial propane 
tanks with an aggregate capacity 
of 288,000 gal. at the Kohler 
Company, Kohler, Wisconsin. 


used many months of the year. If stor- 
age is provided at distributor bulk 
mlants it will be possible to maintain a 
tanx car fleet of reasonable proportions, 
which can be kept busy through the year 
but the distributor still will be faced with 
the maintenance of excess truck capa- 
city. It is becoming clear to southern dis- 
tributors that the answer lies in enough 
storage on the consumer’s premises to 
carry them through 45 to 60 days of the 
winter heating season. 

The LPG industry has shown a more 
cooperative spirit during the past year 
than ever before. Necessity for group 
study of the acute problems arising from 
the war has been at least partly respon- 
sible. The LPGA has been more active 
than ever before. A fine example of co- 
operative work has been the educational 
program sponsored by the association. 
At the time of the Cleveland liquid-nat- 
ural gas disaster the publicity firm em- 
ployed by the association was on the 
ground within a few hours. Interviews 
were published in the newspapers point- 
ing out that the liquid natural gas that 
had caused the Cleveland fire and the 
conditions under which it was stored, 
were entirely different from butane and 
propane sold as LPG. This quick work 
undoubtedly prevented unjustifiable 
fears on the part of thousands of the in- 
dustry’s customers. 

The transportation committee of 
LPGA met with officials of the Petro- 
leum Administration for War, Office of 
Defense Transportation, and Interstate 
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Commerce Commission early last year 
during the transportation crisis. The 
committee was instrumental in the con- 
version of 600 low pressure cars for the 
movement of normal! butane, butane-bu- 
tenes, and isobutane for war purposes 
so that the LPG cars commandeered for 
this service could be returned to their 
usual service. Later the committee was 
instrumental in having 400 new propane 
cars built. 

Other important LPGA committees 
that have been active during the year 
include safety, technical and standards, 
and legislation. 

It is clear that the industry will be op- 
erating under peak load conditions so 
long as the global war continues. All ele- 
ments in the industry will find it essen- 
tial to keep load building installations at 
an abselute minimum. When the German 
war is over the expected cancallation of 
war contracts should ease the supply and 
transportation situation on propane but 
not on butane. Butane is expected to be 
scarce until Japan is beaten—relatively 
scarce for a considerable period. 

The LPG industry is proud of the rec- 
ord it has made in the service of our 
country since Pearl Harbor. Manufac- 
turing plants have been built and put in 
operation to provide vast quantities of 
raw materials for aviation gasoline and 
synthetic rubber components. Transper- 
tation facilities have been made avail- 
able for inter-plant movement of war 
product components. Utilities and muni- 
tions manufacturers have been supplied 
without interruption despite the diver- 
sion of tank cars to other services. This 
record has been achieved only through 
extraordinary efforts on the part of all 
elements in the industry. <x 
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THIS new postwar, general purpose Fairbanks- 
Morse Motor is available to industry now. 


Never before have there been more stamina— more protec- 
tion — more versatility — built into a motor housing. 


You'll have to see it demonstrated to appreciate fully 
how much this motor can really offer you. 


Write for detailed information. Fairbanks, Morse & 
Co., Fairbanks-Morse Building, Chicago 5, Illinois. 


FAIRBANKS-MORSE 


DIESEL ENGINES WATER SYSTEMS aN 
~ PUMPS SCALES : = 
~MOTORS STOKERS 
GENERATORS FARM EQUIPMENT 
% RAILROAD EQUIPMENT 
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Look at 
These Features ! 


* Itis a 40°C. motor. 


* Itis a protected motor. 


* Ithasan optional conduit box 
assembly. 


* It has cross-flow ventilation. 


* Ithas ball bearings— sealed- 
in and protected. 


_® Ithastheexclusive Fairbanks- 


Morse COPPERSPUN 
ROTOR. 
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SE OF COMPRESSED AIR 
IN SWABBING PIPE LINES 


By FRANK H. LOVE, Managing Editor 


EXCLUSIVE | THE importance of 
swabbing pipe lines 
during construction is well recognized. 
The purpose in so doing, of course, is to 
remove dirt and other obstructions, to 
test the welds for metal dross or icicles, 
and to test for buckled or flattened bends 
that would block the passage of a pipe- 
line scraper. 

Prior to the widespread adoption of 
the stove-pipe method of laying pipe 
lines, which consists of welding on a 
joint at a time over the ditch, roll-weld- 
ing was used entirely. The latter method 

ired alignment of the pipe on skids 
slong the ditch and welding in sections 
of five or more joints. These sections were 
swabbed mechanically before being 
placed in final alignment over the ditch 
for welding into a continuous section. 
To perform this mechanical swabbing 
operation a crew of four or five men was 
needed, due to the cumbersome equip- 
ment used, which consisted of a heavy 
swab having a stem 200 to 300 ft. long 
made of 114-in. or 2-in pipe, and a trac- 
tor or other motive power to drag the 
swab through the long section. This 
method of swabbing, obviously, became 


obsolete upon the advent of the stove- 
pipe method of laying lines. 

Stanolind Pipe Line Company was re- 
luctant to adopt the stove-pipe method 
of construction, for it was desired to 
have its lines swabbed and free of all 
obstructions prior to placing in service. 


a EP er | 


Effective means of 
swabbing lines laid by 
**stove-pipe’’ method 
to remove foreign mat- 
ter and determine ex- 
istence of obstructions. 


SERRA MRT OTOTOO 


This led to the development of a method 
of swabbing with compressed air. The 
swab and other necessary equipment 
were designed by members of the Tulsa 
staff of the company. Details of the con- 
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struction of the swab and trap, and the 
method of eperation are sketched in the 
accompanying drawings. 

The equipment was first used during 
construction of the Utah Oil Refining 
Company’s 8-in. line from Ft. Laramie, 
Wyoming, to Salt Lake City, Utah. Air 
swabbing proved so efficient on that job 
that it has since been used on all lines 
laid by Stanolind and those supervised 
by Stanolind personnel. 

In performing the swabbing opera- 
tion, the pipe line is laid from the start- 
ing point in a continuous section for a 
distance of approximately five miles, 
where it is left apart for running the’air 
swab. Although usually about five miles, 
the length of the section to be swabbed 
ordinarily is left to the judgment of the 
contractor subject to approval of a com- 
pany inspector. These sections, however, 
must not exceed five miles; otherwise the 
rubber cups on the swabs will become 
worn and lose their cleaning efficiency 
and the sealing effect required to propel 
the swab. 

After the swab is inserted into the line, 
a bull plug containing a 34-in. air con- 
nection is welded to the end of the pipe. 
Then by means of compressed air sup- 
plied by a portable compressor the swab 
is propelled through the line to the re- 
ceiving trap where it is removed. The 
swabbing operation continues in this 
manner as the line construction pro- 
gresses. 

Immediately after a section of line is 
swabbed it is tied into the newly com- 
pleted portion of the line by welding. 
The end of the completed portion is kept 
closed at all times, except when a crew 


(Continued on Page 144) 
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INSERT SWAB HERE AND em SEE DETAIL 
WELD ON BULL aa V6" | /rieup BELOW 
4” AIR __WELD TO PIPE LINE —~, WELD 
CONNECTION —~__ We---8 > )()- ? ) ° 
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AIR — lL 6’ 0 
COMPRESSOR a SECTION OF PIPE LINE—MAXIMUM LENGTH 5 MILES 
b » 
LINE SWAB OPERATION 
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t 
poor W orld, \ knew 


“alas : 
XPLAINING how the old 
map is being rolled up and 
' a new map is unrolling before 
. Field Marshal Jan Chris. 
tiaan Smuts, Prime Minister of 
South Africa, went on to warn: 


‘‘We are living in a world 
where we are FORCED to a 
fundamental revision of old 
concepts. The old world that 
we knew has GONE and it 
will NOT RETURN!” 


Be thankful that to many fac- 
tory men here in America that 
conviction has already been ab- 
sorbed, because the urgency for 
production .. . the urgency for 
development...the urgency 
for redesign has made evident, 
throughout these critical supply 
months, the need for better 
concepts. 


By following old concepts in 
manufacture, the materiel flowed 
too little and too late and too 





ineffectively. 

Be thankful for the hundreds of NI 
new concepts that are now over- At 
coming our peril. For example: (2 
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“A New Map is Unrolling; 4 22,2 


Look, Marshal Smuts, how fundamental thinking is revising old con- 
cepts in the repairing of pipe lines such as this 25-year old 16” gas line: 


NEW MAP...the result of fundamental thinking with to be built up. (3) Butt weld old 20-ft. pipe lengths 
Arc Welding. (1) Dig out pipe, cut off coupling bolts. into 80-ft. sections with “Fleetweld 5” electrodes. 
(2) Remove rust and scale. Chalk-mark corroded areas (4) Fill in corroded areas with “Fleetweld 5.” 


Full details on this and other methods of pipe line repair are given on Pages 
1089 to 1096 of the “Procedure Handbook of Arc Welding.” Price $1.50, C.O.D. 


The Lincoln Engineer nearby will gladly help you revise old concepts with Arc Welding. 


THE LINCOLN ELECTRIC COMPANY « CLEVELAND 1, OHIO 





as qredlesT nati recourse 
ARC WELDING 
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! Ye” MILD STEEL GUSSETS 
| 4 REQUIRED 


8%” x 2%!" STUDS P 
WITH COTTER PIN 













































(Continued from Page 141) 
is making a tie-in weld to connect other 
swabbed sections of pipe. 

Major river and creek crossings, con- 
structed of extra heavy river pipe hav- 
ing a smaller inside diameter than line 
pipe, must be swabbed in a separate 
section and with a smaller diameter 
swab before being tied-in with the line 
on either side of the river. This is neces- 
sary because a swab of proper diameter 
for the line pipe would not have sufficient 
clearance to pass through the river pipe. 

A large air compressor, one having a 
minimum displacement of 240 cu. ft. of 
free air per min., is most suitable for air 
swabbing, especially when the pipe be- 
ing swabbed is of large diameter. 

The use of compressed air in swab- 
bing pipe lines is extremely hazardous 
unless the danger is recognized and safe 
means provided that will prevent the 
swab being discharged from the line at 


MORE INDUSTRIES USING HELIUM, BUREAU OF MINES REPORTS 


New.y-peve.opep industrial uses for 
helium, chiefly in the welding of mag- 
nesium and its alloys as now widely em- 
ployed in the aircraft industry, increased 
the sale of this noninflammable gas to 
commercial distributors in the United 
States to more than a quarter of a mil- 
lion cubic feet monthly during 1944, the 
U. S. Bureau of Mines, sole producer of 
helium, discloses. 

In addition, “considerable” helium 
also is being sent to other private indus- 
tries working on army and navy con- 
tracts, but this volume is included in 
confidential military distribution figures, 
according to Dr. R. R. Sayers, Bureau 
director. 
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TABLE OF DIMENSIONS 
Wall l ’ cena 
Size thickness, »* | & i @ D, E 
in, in. in. in | in, in. in 
12 0.375 11% 8 6% 12 4 
12 0.500 11% 8 614 12 4 
16 0.250 141% 13% 11 18 854 
16 0.284 14 13% 11 18 854 
16 0.500 14 13% ll 18 85% 









































high velocity. Stanolind experienced 
some trouble of this kind when air swab- 
bing was first put into use, due to care- 
lessness on the part of workmen. Con- 
sequently, several improvements have 
been made to the original trap, which is 
welded onto the exit end of the pipe for 
receiving the swab. The type of trap now 
used, and which is shown in the accom- 
panying drawing, has proved to be safe 
and dependable. 

By use of air swabbing the entire line 


is cleaned and tested for obstructions be. 
fore it is placed in service, otherwise 
there is a possibility of some obstruction 
existing that would block the passage ol 
scrapers and make it necessary. to evacu: 
ate the line to correct the trouble after it 
is filled with oil. In most instances this 
is a rather expensive matter; consequent: 
ly, officials of the Stanolind Pipe Line 
Company fee] that development of air 
swabbing has been well worth the ex- 
pense and effort required. kat 





With five Bureau of Mines plants an- 
nually producing more than 25 times the 
prewar volume of helium—more than 
enough to meet military needs—the Bu- 
reau early in 1944 announced that suf- 
ficient amounts of this lightweight gas 
were available for expansion of present 
industrial and medical uses and also for 
increased research to develop other ap- 
plications. 

Comparative figures show that indus- 
try was quick to respond to the wider 
distribution program of the Bureau. In 
the first quarter of 1944, January through 
March, the Bureau shipped 479,215 cu. 
ft. of helium to commercial outlets, and 
this volume was nearly doubled in the 
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next three months, April through June, 
when 918,955 cu. ft. were distributed. 
May, 1944, was the peak month with 
431,410 cu. ft. of helium being shipped 
for nonmilitary uses. 

In less than two years the monthly av- 
erage diverted to these commercial 
tributors has increased from about 88; 
000 cu. ft. in 1942 to the present mon 
average of about 250,000 cu. ft., but de- 
spite the steady increase in comme 
orders and the millions of cubic feet 
used monthly by governmental agencies, 
Bureau officials point out that eved 
greater quantities of helium are avail- 
able for industrial and medical rer ‘ 
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For 36 years the reliable performance 
of Robinson Packers has been attested 
by its wide acceptance and general good 
favor with leading oil operators. 
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The improved design and operating 
efticiency of Robinson Packers today are 
a result of research, study and experi- 
mentation throughout these years of 
service to the oil industry. 


SN 


y 
) 
) 
y 
4 
/ 
4 


- 
’ 
= 


——— 








\ 
4 
Y 
4 
4 
U 


a 




















’ 

Yi yf 
Bl\ = | 
Today, they’re paying “dividends” in YY | V/ \c Hy | 

TROUBLE-FREE service to satisfied Ya Wf \ " 

— Robinson customers. Uy | Vi i) 

/ y i W "4 

Uy | vi 4 

y) i ” y - 
tions be. Hook Wall Packer i! z= aloe 
therwise —For creating flows in new wells—for pack- 5 A a= ls = 
struction ing off water in leaky casings. S l= SS | 
ssage of Sle 4 | 
fo evacu: = = SS BS | 
e after it Regular Three-in-One Packer | | 
aces this —For shutting in gas wells—flowing oil wells } 
sequent: ~—repressuring oil sands—acidizing lime wells. | \ 
pe Line | | 
t of air \ | 
the ex- Hook Wall Pumping Packer— | 
k kt with Gas Escape 


—For pumping wells making excessive gas. 


High Pressure Three-in-One 

















Packer 
—For shutting in oil and gas wells with ex- 
RTS tremely high pressures. | 
— INVESTIGATE OUR Reglor Hook Wall aitigh 
ibe COMPLETE LINE OF TarewinrOne wlth Gast One 
n wi 
hipped . 
hy a Oil and Gas Well Packers * Plugs * Shoes * Swaged Nipples 
a 88,- 
onthly 
but de- 
=| Ropinson#=2« Packer =*<t Co, 
ic feet 
encies, * ' 
4 
seo, | 0. Box 1408 TULSA, OKLAHOMA Phone: 3-8191 
‘ee Factory: Coffeyville, Kanses 
1945 


THE PETROLEUM ENGINEER, January, 1945 145 








SEGREGATION OF PRODUCTION 


BY MULTIPLE- 


LONE WELLS 


By WALLACE A. SAWDON, Pacific Coast Editor 


EXCLUSIVE | THERE have been 
many arguments pro 
and con regarding multiple-zone com- 
pletions to provide for segregating fluids 
from two or more strata that are to be 
produced simultaneously from one well 
Under certain formational conditions it 
is desirable, sometimes necessary, to pro- 
duce zones separately because of differ- 
ence of gravity and character of the oil, 
difference in formation pressure, or be- 
cause of strata characteristics such as 
difference in amount and type of sand 
that will be produced with the oil. When 
such conditions obtain it is necessary to 
determine from the standpoints of eco- 
nomics and operation whether the zones 
should be produced from one well, from 
individual wells completed in each zone 
or, when three or more zones have to be 


considered, from two or more wells. 

A multiple-zone completion obviously 
should not be made unless there is suf- 
ficient reservoir pressure in each zone, 
particularly in those above the lowest, 
to assure flow for a reasonable length of 
time. The lowest zone, which is produced 
through the tubing, can be put on pump 
at any time but under usual conditions 
it is the longest flowing zone unless it is 
pulled harder than the zone or zones 
above. 

The excessive production of sand with 
the oil from one or more zones is a detri- 
mental factor in mutiple-zone produc- 
tion. Not only is its removal difficult but 
its blasting action on the down-hole 
equipment will be a likely source of 
trouble. Water encroachment also has to 
be considered and locations near the 
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productive limits of the field where suc) 
encroachments are probable gene: 
are not good for multiple-zone produ: 
tion. Possible water fingering in any zon 
and in any part of the field also must lk 
taken into consideration. 

In the Wilmington field and in th 
Long Beach Harbor Development of the 
extension of that field there have been 
a great number of wells completed fo; 
simultaneous, segregated production 
from two and three zones in the same 
well. The main portion of this field was 
discovered late in 1936 and shortly after 
the testing of the different zones, multi. 
ple-zone completions were begun. The 
field is anticlinal in structure but is cy 
by a number of transverse faults that dj. 
vide the productive area into disting 
blocks.! These blocks differ in varyi 
degrees in productivity, gravity of ¢ 
gas-oil ratios, and edgewater limj 
Many of the wells have been direction 
ally drilled because of surface s 
tures, shipping channels, fault location 
and lease boundaries. Generalized ¢ 
based chiefly on the main portion of th 
Wilmington field will, however, suffice 





























1“Effect of Faulting on Accumulation ap 
Drainage of Oil and Gas in the Wilming 
Oil Field,”” by Read Winterburn, A.I. 
Technical Paper 1154, February, 1944. 
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FIG. 1. Variations of casing and tubing programs in multiple-zone completions. 
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(Continued from Page 146) 
indicate the conditions influencing the 
multiple-zone completions. 

There are six producing horizons but 
not all are commercially productive 
throughout the entire extent of the field. 
These zones are, from highest to lowest, 
the Tar zone, the Ranger, Upper Ter- 
minal, Lower Terminal, the Union Pa- 
cific, and the Ford. Most of the wells are 
producing from the Ranger, Upper Ter- 
minal, and Lower Terminal and the two- 
zone and three-zone completions are in 
these three zones. 

In some wells production from each of 
the three zones is segregated. In others. 
the oil from one zone and the combined 
production from the other two zones are 
flowed separately. In still others, only 
the Ranger and Upper Terminal are 
penetrated and produced separately. The 
gravity of the Ranger oil ranges from 
14 to 24 deg. A.P.L., that from the Upper 
Terminal from 16 to 24 deg., and that 
from the Lower Terminal from 24 to 30 
deg.” The oils from the Ranger and Up- 
per Terminal are frequently very similar 
and in some wells the production from 
these two zones is combined although 
they are from different formations. More- 
over, these two zones produce more sand 
than does the Lower Terminal, which, 
in comparison, is relatively free of sand 
trouble. 

The sands have good porosity and the 
permeability ranges from 300 to 1000 
millidarcys. These sands are, however, 
soft and unconsolidated and cause con- 
siderable sand trouble, particularly in 
the Ranger and Upper Terminal. The in- 
tervals between zones vary, as do the 
thicknesses of intermediate, non-produc- 
tive strata within the oil zones. The Up- 
per Terminal is, in the main, separated 
into two producing strata and this sep- 
aration is usually cemented off. 

The multiple-zone completions that 
have been made in this area have been 
ingenious and somewhat complex. Six 
typical kinds are illustrated in Fig. 1 but 
the mechanical details of making the 
completions have varied for the several 
types and have followed specific plans of 
the operating company. In addition, oth- 
er variations in casing and tubing pro- 
grams have been employed in accord- 
ance with the operators’ desires.’ 

The general method of making a two- 
zone completion has been to cement an 
oil string just below the upper zone and 
pack off the tubing at approximately this 
point. Oil from the upper zone flows up- 
ward between the casing and tubing 
while oil from the lower zone is produced 
through the tubing. “A” in Fig. 1 is a 
variation of this method. In some cases 
the upper production is from two zones 
and in others the lower production is 
from two zones, depending on the char- 
acter of the oils at the location. The for- 
mer condition is illustrated by “C” and 
“F” and the latter by “E,” Fig. 1. 

When oil from the three zones is pro- 
duced separately, the oil string is ce- 

*“Drilling and Production Problems in the 
Wilmington Field,” by C. J. Dean, Spring 
iy Oy Los An » California, 1938. 


*“A Review of Multiple-Zone Production in 
California,” by Robt. F. Corey, 22nd Annual 





Meeting, A.P.I., November, 1941. 
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mented through perforations (usually 
cementing collars) between the Ranger 
and the Upper Terminal and between 
the Upper and Lower Terminal zones. A 
flow string is run inside the oil string 
and set on a seat provided in the oil 
string at a point that will land at ap- 
proximately the bottom of the Ranger. 
“B” in Fig. 1 is illustrative of this when 
an 85@-in. by 654-in. swage is used and 
a packer set on the swage. The tubing 
is packed off between the Upper and 
Lower Terminal zones. Oil from the 
Ranger flows upward between the oil 
string and the flow string; that from the 
Upper Terminal between the flow string 
and the tubing, and that from the Lower 
Terminal upward through the tubing. 
Another type of three-zone completion is 
shown at “D” in Fig. 1. 

The oil string is, of course, made up 
with perforations opposite the various 
zones to be produced and with blank 
pipe between the perforated sections. 
The various modern methods of cement- 
ing the blank casing through perfora- 
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tions have been employed and cemen; 
baskets have generally been used to om 





fine the cement slurry to displaceme, 
around the blank sections, thus prote, 
ing the oil zones and the perforatig, 
from cement contamination. 

Because of war requirements prody, 
tion has been switched from one my 
to another to obtain maximum desirahj, 
production and in some cases all zone, 
but one have been shut off entirely jy 
order to increase production of a needej 
kind of oil from the one zone. 

Probably 40 per cent of the multipk. 
zone wells in the Wilmington field hay 
required repair work to date. The maip 
causes have been bad pipe, water ep. 
croachment, and cessation of flowing life 
The remedial jobs have consisted main} 
of redrilling, pulling packers, and plug. 
ging back. Sand has been a big problen 
and has necessitated some redrilling 
gravel packing. Water encroachment oh 
viously has increased in some areas and 
has caused an increase of sand produ. 
tion as well as being detrimental in jt. 
self. This has required plugging off op. 
erations. In some instances it is believed 
that water has bypassed the cement orig. 
inally placed for protection of the zones. 
Packers throughout the years have als 
failed and have had to be replaced. 

The repair work has naturally been 
planned to meet the specific conditions 
encountered. A number of wells have 
been recompleted as single or combina. 
tion wells; that is, with the production 
from the different zones commingled and 
not produced separately. Where the pres- 
sures have declined to where the zones 
will not flow the well is recompleted as 
a pumper in both zones. 

The use of gravel packing has not only 
been done for remedial work in sand 
problems but also, because the sand 
trouble was known to exist, was em- 
ployed in some wells when they were 
originally completed. The prepacked 
gravel liner provided a means for gravel 
packing separated producing zones with 
cemented blank pipe between the per: 
forated sections. One method employed 
is illustrated by Fig. 2. In this case the 
water string was cemented above the 
Ranger zone and a liner hung in this 
string. 

The liner was made up with a per- 
forated section opposite the Ranger zone 
and with gravel-packed slotted sections 
opposite the two Terminal productive 
zones below. The hole was wall-scraped 
below the water string to provide for the 
increased O.D. of the gravel-packed sec- 
tions. Cementing baskets were us 
above each gravel-packed section of pipe 
and the liner cemented through cement: 
ing collars as indicated in the drawing. 
Separation of the oil from the Ranger 
and the Terminal zones was then effected 
in the usual manner by the use of tub: 
ing and packers. ; 

The trend in the Wilmington field 's 
now toward single completions or com: 
bination production from two or more 
zones without segregation of production. 
The Tar and Ranger zones are us 
gravel packed. The Terminal zones, pat 
ticularly the Upper Terminal, are 
gravel packed to some extent. *** 
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MULTICYLINDER AVIATION 


INGINE FUEL 


[x the whole world during 1943, there 
yere built something like 600,000,000 
wiation engine horsepower, and there 
vere produced approximately 5,000,000,- 
00 gal. of aviation fuel to operate them. 
At average equivalent selling prices of 
$13.50 per horsepower, and 15 cents per 

of fuel, the respective investment 
dollars represented by these purchases 
vere of the order of $8,000,000,000 for 
mgines, and $750,000,000 for fuel. The 
Sandard Oil Company of New Jersey 
aud its associated and affiliated compa- 
ries supplied approximately 15 per cent 
of this total worldwide aviation fuel gal- 
lonage. 

Considering the magnitude and impor- 
tance of this aviation fuel business, it is 
uly astonishing that in the year of 1943 
there was not one single full scale en- 
gne testing stand being operated by the 
petroleum industry in the United States 
~and insofar as is known, in the whole 
world — capable of testing fuels in the 
nulticylinder engines in which the fuel 
is destined for use. The petroleum in- 
dustry has in the past relied exclusively 
m the use of single cylinder test engines, 
apractice of limited value, for studying 
the behavior of fuels in as complicated 
amechanism as the modern multicylin- 
der aviation engine. To some extent, the 
testing facilities of the engine manufac- 
turers, and of such governmental agen- 
ties as the National Advisory Commit- 
tee for Aeronautics, the Army Air Forces, 
the Navy Bureau of Aeronautics, and the 
National Bureau of Standards, have 
ben made available for the study of 
fuels. These research facilities have been 
strained beyond their normal capacity in 
studying the problems of engine design 
and tactical operation for which they 
vere primarily intended, and the inevit- 
ible result is that the work on fuels has 
ben far from complete. There is little 
doubt that, lacking the time and facili- 
ties for very close control, aviation fuel 

*Presented at opening of Aviation Engine 


Fuel Test unit, Bayway, New Jersey, Septem- 
ber 19, 1944, 


Exterior of Standard Oil Com- 
pany (New Jersey) new aviation 
fuels test unit where superfuels 
of the future are tested within 
thick concrete walls under actual 
operating conditions. The two 
towers are intake and exhaust 
stacks for the cyclone of air used 
to cool powerful airplane engines 
roaring at top speed. The control 
room, with dozens of delicate in- 
struments, is floated on cork to 
isolate it from vibrations. The en- 
gine test cell itself is anchored to a 
240-ton concrete slab foundation. 


x 
‘ 


TEST STAND 


specifications have been set with a liberal 
factor of safety, and the volume of avia- 
tion gasoline production may have been 
limited thereby. 

The need for adequate aviation fuel 
testing facilities owned and operated by 
the petroleum refiner has long been rec- 
ognized but the initial cost of something 


CEO Mt tts Na Meta tat 
SAE ees esesesecececsiecessteatatatatetatatatetatatctattetet ened ota cate erat echatatatatc crate 





First unit for testing full 
scale aviation engines 
under actual operating 


conditions is built at-.. 


the Esso laboratories. 





like $500,000 for erecting an adequate 
installation, and perhaps $100,000 per 
year to operate the plant, had generally 
been considered prohibitive under pre- 
war conditions where the volume of busi- 
ness was but a small fraction of the pres- 
ent volume. It will be of interest to re- 
call that, in this country, the capital 
investment for full scale automotive test- 
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ing facilities within the petroleum in- 
dustry aggregated about $2,500,000 
(prewar), when the national motor gas- 
oline production was about 65,000,000 
gal. daily. This means that a half million 
dollars invested in this single aviation 
test stand today represents about the 
same ratio of amount of money per bar- 
rel of aviation gasoline as the entire 
prewar automotive investment by the en- 
tire petroleum industry. 

In the early stages of the war, the 
construction of such aviation testing fa- 
cilities necessarily was deferred in order 
to place every effort possible on increas- 
ing plant producing capacities, and con- 
structing urgently needed toluene and 
synthetic rubber plants. 

Early in 1943 the plans for this test 
stand were begun after inspection of a 
number of existing test stands operated 
by engine manufacturers and govern- 
ment agencies in this country and Can- 
ada. Military and other government de- 
partments supported Jersey’s proposal 
to build immediately and with the lat- 
ter’s funds exclusively, a test stand to be 
used as a research laboratory on pe- 
troleum aviation product improvement 
and development. By early fall detailed 
designs were well under way, these in- 
cluding every proved feature thought to 
be of particular merit for a test stand 
where utmost precision of control and 
measurement are of prime importance, 
and in addition, numerous new and spe- 
cial features considered necessary to ob- 
tain the desired precision. 

The test stand as now completed, with 
its special accessory facilities, is be- 
lieved to be the finest aviation test stand 
in existence for quick and accurate 
studies, such as: 

1. The testing in actual engines of ex- 
ploratory fuel blends to evaluate existing 

(Continued on Page 156) 
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A FEW OF THE WELL KNOWN 
LINES AVAILABLE TO YOV 
THROUGH NORVELL- WILDER: 


BAASH ROSS TOOL CO. . . Drilling Took 
BYRON JACKSON CO... . Drilling Took 
CHAIN BELT COMPANY .. Rotary Chain 
DEAN BROTHERS PUMPS, Inc. . . . Pump: 
HEWITT RUBBER CORP. . . . Rotary Hox 
HUGHES TOOL COMPANY . . . Rock Bits, 
Valves, Tool Joints @ S. M. JONES CO... 
Sucker Rods @ KENNEDY VALVE MFG. 
CO. ... Valves & Fittings @ A. LESCHEN 
& SONS... Wire Rope © LUNKENHEIME 
COMPANY .. . Valves, Steam Specialties 
MERCO NORDSTROM VALVE COMPANY 
.... Plug Valves © QUIGLEY COMPANY 
. .. Insulation Materials @ REED ROLLER 
BIT COMPANY . . . Rock Bits, Tool Joints, 
Valves @ REPUBLIC STEEL CORP... . Pipe 
ST. LOUIS CORDAGE MILLS . . . Rope... 
TUBE TURNS, INC. . . . Welding Fittings 
VICTAULIC COMPANY OF AMERICA... 
Couplings 
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(Continued from Page 153) 
processes for making high octane avia- 
tion gasoline components, and more par- 





tion on the behavior of fuels having their 
anti-knock quality controlled within the 
distillation range and thereby permit 
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sound intensity that will prevail in Qi jp 





























































each W 


, , 1 ange , , test cell (about 135 decibels), stre! 
ticularly new processes, thus enabling _ setting a specification to insure optimum attention has been given to minimizgl§ does not 8 
decisions to be made on desirability for performance over a wide range of con- the transmission of sound to the conpyji but rather 
commercial production. It will also per- ditions. room and to the surrounding area outsjgff gpd bead: 
mit the evaluation on a relative basis ot The above gives an overall outline of the stand. The primary step taken way doorway ¢ 
the components now available for the what: can be aceomplished at the new line the 16-in. thick concrete walls ff vo metal 
blending: of aviation -gasoline. Itvis of - -<dviatjon test stand. It will be of interest the test cell with a 4-in. layer of Som cator ligh 
the greatest importance that multicylin-- _ now to review the physical facilities pro- absorbing tile. One end and the sib show whe 
der investigations be carried out so that vided for the achievement of these ob- walls for about 60 per cent of thi Both tl 
the, sgty decisions,qn-manufactur- ., jectives and describe the special features —jength are so treated. The remainiy§ have bee! 
ing gn be made well imdvance of the ‘incorporated in the design of the equip- _— walls enclosing the downstream end ue artifical s 
day“'when volume?ptod of ia needeg, ment. — co Saas the cell are not lined with acoustical § 4 fine g° 
and that such decisions-be the correct .. The description that follows is illus- as these walls will get very dirty in sen. into lare 
on insure, from available raw ma- trated by a phantom perspective view, ice and the relatively soft rough surly lid in | 
teri@ifs, the largest volume of fuel of the =. showing the -arrangement of the ele- of the tile would not only be e gack at 
desizéd quality Re _"qnents.comprising the test unit, identified difficult to clean but would also increm§ waves ¥ 
= —— of engine operating var- © by key numbers (Fig. 1:Piping, insofar fre hazard. through 
iables on fuel performance and anti- as it has a direct function in operating . roug 
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Pe , ~ *s 4 : ° 9 Sit 
ratio, hc. 0 te) oF “3 omitted for the sake of clarity. uated in the center of the main operatiyg } very © 
_%. Anti-knock requirements ¢§ en- The main structure includes the test Lis 6 fe. } by 2 ft. hi pared t 
‘ d Fey ae _main ¢ panel, is t. long by t. high. Al 
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h hisations : to 3 : : four panes of special glass employin 
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ie’ Wieent fesuiiiies en thts - dessicants to dry the space between th 
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score is inadequate. ber, and a weigh scale room. The test cell,  P8Nes to qveld clouding Seem conn two hi 
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The glass used for the other three panes 
in each window is a special type with 
strength, which when fractured 
does not shatter to form sharp splinters 
NE Conti hut rather disintegrates into small pieces 
C8 Outsisff snd beads without sharp corners. Each 
€N Wasim doorway to the test cell is provided with 
walls (iM two metal-clad soundproof doors. Indi- 
Of som cator lights on the main control board 
show whether they are open or closed. 
Both the inlet and the outlet stack 
have been packed with sound absorbing 
grtifical stone, having the appearance of 
fine grained cinder concrete, moulded 
into large hollow blocks, which when 
lid in place leave about half of the 
sack area as free air space. Sound 
waves While finding their way out 
through the stacks are reflected from 
the rough surfaces so many times that 
much of their energy is lost. A reduction 
are | of 25 decibels is expected in the sound 








test cl level outside the stacks as compared to 
re thre § the conditions inside the test cell. Al- 
ich, si, | though 25 decibels does not look like a 


eratin, | very considerable reduction when com- 


igh. All to the initial level, it must be re- 
ilt with { membered that the energy in sound is 
ploying halved for each reduction of 3 decibels. 
een the | A reduction of 24 decibels accordingly 
ndenss 4 lowers the power in the sound to one 
thick | hundred fifty-sixth of its initial 
-  f value. The effect on the human ear is 
— not, however, lessened in any such pro- 
am portion but more nearly in direct ratio 
‘Vibrt | vith the decibel reduction. 
On th | In order to reduce or damp the vibra- 
f glass | tions from the engine, the entire rotat- 
f type. f ing assembly, consisting of the test en- 
oan gine, stub shaft, and dynamometer, is 


mounted on a massive block of concrete 
weighing 240 tons, which is in turn 
doweled directly to the pile cap forming 
the foundation for the entire building. 
The instruments in the control room have 
been isolated from the rest of the struc- 
ture by building the control room floor 
as a separate unit, free from the walls 
on all sides, supported on blocks of cork 
designed to absorb the remaining vibra- 
tion that otherwise would be transmitted 
through the foundation. 


Tue control room is furnished with a 
ventilating system that provides a con- 
stant supply of fresh filtered air, heated 
a when necessary, under a slight pressure. 
The pressure is maintained so that it is 
just above that existing in the test cell 
to eliminate the possibilities of exhaust 
gases from the cell leaking into the 
contro] room. From the control room this 
air passes through the equipment room 
and the service room before being re- 
leased to atmosphere. Fresh air from 
this system is also supplied to the weigh 
scale room to prevent the accumulation 
m of fumes. The air together with any 
vapors given off by the circulating lubri- 
cating oil are vented from the lube oil 
_] teservoir through the roof. 
h A service room 34 ft. by 23 ft. has 
[i | been provided next to the outlet end of 
J 4 the test cell. It provides space for pre- 
n~ | paring engines for test, making minor 
Tepairs, tool storage, etc. Monorails, 
chain hoists, and portable engine mounts 
4 are available to handle engines between 
the service room and the test cell. 
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From the soundproof control 
room, looking into the test cell. 
Scores of delicate instruments 
measure performance of various 
aviation products. The control 
room is separated from heavy con- 
crete test cell by thick armor glass. 


» Equipment. A laboratory for studying 
the performance of fuels in internal- 
combustion engines must be equipped 
with facilities for loading the test engine 
together with means for controlling, 
measuring, and dissipating the power de- 
veloped as well as facilities for supply- 
ing, controlling, and measuring fuel, lu- 
bricating oil, combustion air, and cool- 
ing medium; and to provide the neces- 
sary fire protection and safety features. 
When fuels are to be tested in modern 
multicylinder aircraft engines, the equip- 
ment requirements enter a range of sizes 
far in excess of those normally consid- 
ered in the laboratory class. In the test 
stand, 100 hp. is needed just to supply 
combustion air to the engine carburetor; 
400 hp. is consumed in providing cooling 
air with a total of some 1100 hp. in elec- 
tric motors being required for operation 
of the test stand. 


>» Engine mounting. The test stand is 
designed to handle either liquid or air- 








cooled engines and to test pusher as well 
as tractor power plants. The engine to 
be used in the tests is rigidly mounted 
close to the cooling air duct on a tubular 
steel ring mount similating the mount 
provided on a plane. The ring mount is 
supported by a heavy cast-steel stand se- 
cured by tee bolts to a massive cast-iron 
bed plate. 


> Dynamometer. The horsepower out- 
put of the test engine is absorbed and 
measured by an eddy current absorption 
dynamometer. This dynamometer con- 
sists of an inner member rotating in a 
strong magnetic field, and an outer mem- 
ber that tries to rotate but is restrained 
by linkages connected to a weighing 
scale that indicates the turning effort 
(torque) developed by the engine. The 
torque indicated is used to calculate the 
useful or output horsepower of the en- 
gine. This net horsepower is the power 
that would be delivered to the propeller 
of the plane and does not represent the 
total power developed, for power is lost 
in overcoming the friction of the engine 
and a large amount of power is required 
to drive various engine auxiliaries such 
as the supercharger. 

In order to measure the power lost 

(Continued on Page 163) 
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Efficient Cooling 
Without Water. 


THE NEW ALCO AIR-COOL 


Works at high air temperatures—reliable at 
all seasons of the year. 


Extended-finned heat-transfer surfaces. 


Uniform air distribution by induced draft— 
high-velocity, vertical discharge prevents 
recycling of hot air, 


Because of design, efficiency is not affected 
by change of wind direction. 


Not affected by high humidity. 


Design and construction make field assem- 
bly and erection easy and quick. 


Sturdy steel construction—ample safety fac- 
tor against high winds. 


Minimum operating and maintenance 
expense. 


Engineered for your specific application 
from a selection and combination of four 


ED HEAT EXCHANGER WIL 


12 


1 DO THE JOB BETTER 


standard sizes and five.standard coil or core 
designs for each frame size. 


In restricted areas the equipment can be 
mounted on top of existing structures. 


Recommendations for equipment supplied 
may be based on a special survey of con- 
ditions peculiar to your application by ex- 
perienced ALCO thermal engineers. 

Designed, built, sold; guaranteed and ser- 
viced by ALCO—with more than 20 years of 
experience in thermal engineering. 


Typical Applications: 


1 
2 


3 


Jacket water for Diesel and gas engines. 


Lubricating oil cooling—cools crank case oil 
in Diesel and gas engines. 


Cooling gears in large gear boxes, speed re- 
ducers, etc. 


Steam condensing—steam engine, process 
steam. 












(Continued from Page 159) 
ommonly referred to as friction horse- 
sewer), a driving dynamometer com- 
ssed of a squirrel cage induction motor 
“ad a variable speed magnetic coupling 
‘employed to drive the test engine at 
‘Whe same speed and under the same con- 
Jition as when the useful horsepower is 
heing measured, except that, of course, 
he engine ignition is turned off. The 
xe of horsepower determined in this 
manner is then added to the output or 
horsepower to obtain the total 
r developed by the fuel. 
| The absorption unit will absorb 2000 
over a 1200 to 2500 r.p.m. speed 
nge. Below 1200 r.p.m. the absorption 
decreases with speed. The driving dyna- 
mometer has a driving capacity of 500 
hp. at 1750 r.p.m., and has a speed range 
of 0 to 1750 r.p.m. Due to the charac- 
teristics of the magnetic coupling, the 
wer available varies directly with the 
speed of the engine. The ratio of the test 
@gine nose gears will be selected to 
keep propeller shaft speeds below 1750 
ppm. where complete testing is re- 
ired. By using the magnetic coupling 
the driving unit as an auxiliary ab- 
option dynamometer 2500 hp. may be 
absorbed over the 1200-2500 r.p.m. speed 
range. The dynamometer is operated in 
this manner by locking the induction mo- 
tor half of the magnetic coupling to the 
frame of the driving dynamometer and 
energizing the coupling’s field windings. 
This rating is based on cooling water at 
10°F. With the lower water tempera- 
tures that are normally available, tests 
can be carried up to at least 2800 hp. 

The eddy-current dynamometer is a 
purposely inefficient electric generator. 
Essentially the unit consists of a rotor 
of poor magnetic material revolving in a 
magnetic field. As the rotor revolves, 
eddy currents are set up that circulate 
in closed paths through the rotor. As the 
rotor has low electrical resistance the 
eddy currents are in effect an infinite 
number of short circuits. The resulting 
loss in electric energy causes the rotor 
to become hot, thus the shaft horsepower 
developed by the test engine is converted 
to heat. To dissipate the heat a closed 
cooling water system, consisting of the 
dynamometer water jackets, circulating 
pump, heat exchanger, or cooler (22) 
and sump (21) is used. In addition to 
the path through the water jackets the 
cooling water also flows in the so-called 
“air gap” between the rotor and stato1 
of the absorption unit. This feature has 
made possible a large reduction in the 
physical size of the unit as compared 
with older machines of identical capa- 
tity. As the capacity of the dynamometer 
is limited by its ability to dissipate the 
generated heat, periodic tests and treat- 
ments are made to control water condi- 
tions thus minimizing scale and corro- 
tion, the major causes of poor heat trans- 
fer. Salt water is used in the cooler to 
extract heat from the treated water in 
the closed system. 

In order to meet the exacting stand- 
ards of research work the dynamometer 
is electronically controlled. The absorp- 
tion and the driving dynamometer fields 
ate excited by individual grid controlled 
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Patents free 


The federal district court has 
authorized 18 oil companies to 
enter into agreements making 
availablé to industry the royalty- 
free use of hydrogenation pat- 
ents during the war. Stockhold- 
ers of Hydro Patents Company 
have unanimously approved the 
order authorizing the agree- 
ment, according to Attorney 
General Biddle. 

A new basis for licensing the 
patents heretofore pooled by 
Standard Oil Company (New 
Jersey) and 17 other companies 
will be established by this order. 











rectifiers of the Thyratron type. Precise 
speed control is obtained by using the 
amplified output voltage of a tachometer 
generator driven by the dynamometer to 
bias the grids of the rectifier tubes. With 
this type of control, speed is held very 
closely from no load to full load, and it 
permits rapid transfers from absorption 
to driving with no change in speed. This 
feature is quite important for accurate 
test results; for as soon as the ignition 
is cut for a driving test, the engine be- 
gins to cool. Therefore measurements 
must be made before temperature 
changes have a chance to affect engine 
friction. 

Control of the test engine, dynamo- 
meter, and all auxiliary equipment is 
centralized at the instrument panel in 
the control room. Normally the dynamo- 
meter is operated under control of the 
electronic speed governor, a rheostat on 
the instrument panel being used to select 
the desired speed. The governor then op- 
erates to hold the engine at this speed 
and the torque developed is controlled 
by the engine throttle. A second rheostat 
permits manual speed control by ad- 
justing the dynamometer excitation to 
vary engine loading. Transfer from ab- 
sorption to driving and vice versa is by 
means of a pushbutton selector that au- 
tomatically switches the ignition circuit, 
transfers excitation from one unit to the 
other, operates cooling air dampers, etc. 
To minimize the human element, all con- 
trols are extensively interlocked to pre- 
vent inadvertently breaking continuity 
of test runs, and to safeguard personnel 
and equipment. 

Remote indication of the dynamo- 
meter scale reading is obtained by means 
of an optical system. A projector unit at 
the scale (25) projects an image of the 
scale dial. The beam of light in its 20 
ft. of travel goes through four layers of 
window glass to enter the control room, 
then makes two 90 deg. turns by means 
of mirrors, and finally ends up on a 
ground glass viewing screen on the in- 
strument panel. The scale dial has a 
2000-Ib. range graduated in 2-lb. inter- 
vals, and three 2000-lb. drop weights 
making a total capacity of 8000 lb. The 
drop weights are motorized and weights 
are added or removed by operating a 
selector switch on the panelboard. 
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> Cooling air. The engine cooling air is 
drawn in through the intake stack (29), 
passes through a group of heaters, 
through an inlet damper and into the 
cooling air fan (19). The fan discharges 
into the cooling air duct where the air 
passes through another set of dampers, 
makes a 90 deg. turn and is directed over 
the engine by an adjustable cowling. 
The cooling air then mixes with engine 
exhaust gases and purging air in the test 
cell and is finally discharged to atmos- 
phere via the exhaust stack (30). The 
cooling air fan, driven by a 400-hp. elec- 
tric motor, has a capacity of 50,000 c.f.m. 
at a differential static pressure of 27.7 
in. of water gage, with air at 100°F. The 
inlet heaters are capable of heating 50,- 
000 c.f.m. of air from 0 to 100° F., thus 
permitting standardization of cooling air 
temperature at 100° F. winter and sum- 
mer. 

> Purging air. To prevent the accumula- 
tion of exhaust gases in the upstream 
end of the test cell and to help keep the 
test cell from getting too hot, a purging 
air fan (20) takes air from the intake 
stack and discharges into the upstream 
area of the cell. This fan, driven by a 
300-hp. electric motor, delivers 50,000 
c.f.m. at 2.0 in. of water, gage. Air flow 
through this blower is not controlled ex- 
cept to the extent that an inlet damper 
is provided and interlocked with the 
emergency stop button to trip closed in 
case of fire in the test cell. 

> Carburetor air system. Air is supplied 
to the engine for combustion by a two- 
stage centrifugal blower (13), which 
will deliver 4000 c.f.m. at a differential 
pressure of 3 lb. per sq.in. when handling 
air from the atmosphere at 90° F. This 
blower is driven by a 100-hp. motor. The 
air, after leaving the blower, passes 
through a set of face and bypass damp- 
ers over heating or cooling coils (14), 
through filters, into a 16-in. duct, in 
which are orifice flanges for check test 
orifice plates, and an adjustable orifice 
(17), into a surge drum (18), and then 
into the carburetor. All equipment fol- 
lowing the filters is made of rust-proof 
material, being coated with a baked-on 
enamel to prevent formation of rust par- 
ticles that might subsequently enter the 
engine and cause excessive wear or dam- 
age. It is essential that both the volume 
and the temperature of the carburetor 
air be controlled within very close limits 
and accurately measured. 

Any blower when operated at low 
rates will surge or pump. An anti-pump- 
ing device was therefore installed so that 
when the air required by the engine is 
below 2000 c.f.m., a relief valve (15) 
placed in a bleed line is automatically 
opened so that the total air delivered by 
the blower is always above the point at 
which it will start to pump. 

The volume of air is determined b 
the differential pressure across an ad- 
justable orifice, as indicated by an in- 
clinometer having a range of 0-6 in. of 
water. The inclinometer is adjustable to 
correction so that air temperature and 
barometric pressure can be read di- 
rectly in pounds per hour. To obtain ac- 
curate measurements of air over a very 

(Continued on Page 166) 
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I-R Cameron Centrifugal Pumps are on practi- 
cally every fluid stream in this new plant... 


Reduced Crude Charge ... Gas Oil Charge .. .Top 
Tray Reflux ... Cracked Distillate .. . Treated 
Distillate ... Recycle Naphtha ... Depropanizer 
Feed .. . Debutanizer Feed . . . Depropanizer 
Reflux .. . Debutanizer Reflux... Lean Oil... 
Furnace Oil... Fuel Oil... Heavy Gasoline Charge 
...Fat Oil Intercondenser...Stripper Reflux... 
Elevator Bearing Water . .. Compressor Jacket 
Water... Main Water Supply... Back Wash... 
Condensate ... Desuperheater . . . Booster... Kiln 
Water Circulating . . . Boiler Feed. 


Three 1-R Turbo-Blowers furnish 96000 cfm, 
22 pound air for the Catalytic Process. 
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(Continued from Page 163) 

wide range (0-24,000 Ib. per hr.) the 
orifice is of the segmental type with a 
gate that can be moved to any one of six 
positions by means of an air-operated 
cylinder mounted on top of the gate and 
positioned remotely from the _panel- 
board. A change in position can be made 
in less than 10 sec. A set of six concen- 
tric orifice plates has also been provided 
for installation upstream of the adjust- 
able orifice for check purposes. Straight- 
ening vanes and 40 ft. of straight pipe 
ahead of the main orifice meter assure 
good flow characteristics for accurate 
measurement. 

The temperature of the carburetor air 
is controlled within half a degree Fah- 
renheit by means of an electronic poten- 
tiometer recording controller that posi- 
tions the face and bypass dampers 
changing the amount of air passing over 
the heating and cooling coils. 
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Power shaft of an aircraft engine 
being installed in the testing unit. 
Horsepower generated by the test 
engine is absorbed by a dynamom- 
eter while dozens of instruments 
measure performance of fuel and 
lubricants in the control room. 


The pressure is controlled within 0.2 
in. of water by means of a differential 
pressure controller with a range from 
44 to 64 in. of water above atmosphere. 
Normal operation will be 54.4 in. of 
water above atmosphere. This instru- 
ment operates a butterfly valve (16) in 
the air line ahead of the straightening 
vanes. 
> Fuel system. The fuel system includes 
facilities for unloading railroad tank 
cars, tank trucks, and drums. The spe- 
cial test fuels will normally be pumped 
direct from tank trucks or drums. When- 


ever the fuel being used in the engine 
is changed, all lines and meas 
equipment must be drained to prevey 
contamination. This fuel drains to 
underground sump tank (5) of 2000 gal 
capacity. The mixture of various fuk 
contained in the sump or slop fuel tank 
may be used to start and warm up the 
engine. 

The fuel system presents two disting 
problems in control. First the fuel mug 
be pumped from the desired source jp 
the selected weigh tank, and the oper. 
tor in the control room must have pog. 
tive indication of the source and the path 
of the fuel being pumped. Once the de. 
sired fuel has been delivered to the ge. 
lected weigh tank, the problem then be 
comes one of controlling and measuring 
the flow of fuel to the test engine, 

Each of the four aboveground storage 
tanks, the underground sump tank, ay 
the barrel unloading rack has a 
pump that may be connected to 
fuel to either of two weigh tanks 
The inlet lines to the two weigh 
run from the tanks to a point outside 
service room where they terminate 
length of flexible tubing equipped 
special couplings. The discharge 
from the fuel pumps terminate in 
(6) situated at this same point o 
the service room. The flow of fuel is ar 
ranged by connecting the flexible tubing 
on the end of the desired weigh tank 
inlet line to the discharge line of the 
pump handling the selected fuel. The 
electrical circuits controlling the fuel 
pump motors have been designed and 
interlocked to prevent inadvertently 
making the wrong piping connections, 
and to provide remote indication on the 
control room instrument panel of the 
specific fuel being pumped to each 
weigh tank. 

The fuel weigh scales used in this in- 
stallation are situated on the mezzanine 
floor and are not normally under direct 
observation when a measurement is be 
ing made. When no measurement is be 
ing made, a liquid level controller k 
the tank full by means of a valve in 
gasoline inlet line. The dial of the scale 
is fitted with several sets of photo cells 
and light sources. The cells are placed 
at points around the circumference of 
the dial coresponding to fuel weights of 
6 2/3, 131/3, 262/3, and 531/3 b. 
(roughly corresponding to 1, 2, 4, and 
8 gal.) A selector switch on the instrv- 
ment panel is used to select the desired 
weight of test fuel to be used. To operate 
the fuel weigh scales, a test button 
pressed. This closes the control valve 
shutting off the gasoline supply to 
tanks and the weight of fuel in the tank 
will decrease. A timer on the instrument 
panel is started when the scale pointer 
passes between the “start” photocell 
its light source. A short period is | 
lowed between the normal full position 
of the tank and start position of wel 
ing to allow all fuel to cease dribbling 
off the fuel inlet pipe. When the 
pointer interrupts the light to the photo 
cell corresponding to the selected we 
increment the timer stops, and the 
level controller again fills the tank, thu 
the time required to consume & 
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PROCESSED, ENGINEERED AND CONSTRUCTED BY FLUOR 
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zanine Fluor has pioneered and developed a number of 
oes processes which have made this advancement 
is be possible, including: The Fluor Stabilizer Bot- 
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smount of fuel is measured. The timer 
dial is calibrated to read directly in 
pounds per hour. 

The weigh scale is fitted with two 
weigh tanks to permit switching fuels 
without interrupting test pr ure or 
otherwise interfering with engine opera- 
tion. Fuel is supplied to the engine pump 
by gravity. The outlet lines from the 
weigh tanks are tied into a common line 
through a two-way selector valve in the 
control room. From the valve the fuel 
goes to a set of rotameters (8), which 
give a visual indication of rate of fuel 
consumption at all times. Rotameters 
differ from conventional flowmeters us- 
ing a fixed orifice as, in the rotameter, 
the pressure drop is constant and the 
size of the orifice varies. Each rotameter 
consists of a glass tube uniformly 
tapered from bottom to top in which is 
placed a float of specially selected ma- 
terial designed to minimize the effects of 
variation in fuel density and viscosity as 
far as possible, i.e. with a fuel of 0.720 
specific gravity as standard a gravity 
change to 0.675 will have a correction 
factor of 0.998. The same correction fac- 
tor applies for a fuel with a gravity of 
0.765. The float is guided in the tube by 
a wire under tension that passes through 
the center of the float and is fastened at 
either end of the tube in such a manner 
as to be in the exact center. The float 
is equipped with jewel bearings, and the 
center disk is fluted to produce rotation, 
thus reducing sliding friction to a mini- 
mum. The precision tapered tube is 600 
mm. along with external braces in the 
center to eliminate any flexing. 

As flow increases through the tube, 
the float rides higher to give the neces- 
sary increase in orifice area and the flow 
is determined by observing the position 
of the float. The set consists of three 
rotameter tubes having ranges of 20 to 
100, 100 to 500, and 500 to 3000 Ib. per 
hr., respectively. The flow is through the 
three tubes in series up to rates of 500 
lb. per hr. Above 500 lb. per hr, a tight 
shut-off valve is opened, bypassing the 
smaller tubes in order to keep the total 
pressure drop below 3 in. of mercury. 

From the rotameters the fuel enters 
the test cell and flows directly to the en- 
gine fuel inlet connection. 

As the. primary purpose of the test 
stand is to determine variations in the 
performance characteristics of different 
aviation fuels and as these variations 
may be small, no contamination can be 
tolerated. Separate lines, fuel filters, and 
the slop fuel drainage system go far to- 
wards achieving this objective, but in 
addition all piping, valves, weigh tanks, 
etc., following the fuel filters have been 
made of KA2S alloy steel to eliminate 
corrosion and the consequent introduc- 
tion of foreign matter into the fuel. 
>» Lube oil system. Lubricating oil is 
delivered to the laboratory in barrels. A 
pump transfers the oil to a reservoir sit- 
uated directly over the oil weigh tank 

(9). Another pump is provided to cir- 
culate oil through the engine and heat- 
ing oil (11) until both the oil and engine 
are warmed up. Once this condition is 
reached the pump is bypassed and the 
oil is circulated by the engine pump. 
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Normally the oil flows from the reservoir 
to the weigh tank, to the engine, through 
the filter (10), then through the coolers 
(12), and back to the reservoir. An air- 
operated control valve is placed between 
the reservoir and the weigh tank. The 
oil weigh scale is situated on the mezza- 
nine floor in the same room as the fuel 
scale and is connected by a mechanical 
linkage to a dial on the control room 
instrument panel. The scale is equipped 
with a pointer that indicates continuous- 
ly the weight of oil in the weigh tank. 
An additional pointer is provided that is 
connected to the main pointer by a mag- 
netic cluch when ,a weigh test is made, 
and stopped by a magnetic brake when 
the weigh test is finished. The clutch is 
controlled by a fixed interval timer. 
When the operator presses the “meas- 
ure” button the control valve shuts trap- 
ping the oil in the reservoir, the timer 
starts and the pointer is engaged. A time 
delay is also provided on this weighing 
mechanism to allow time for all to drain 
off the inlet pipes before the weighing 
or timing mechanism is started. When 
the timer reaches the end of its cycle 
the pointer is stopped by the magnetic 
brake, and the control valve opens. The 
pointer indicates pounds of oil circu- 
lated and, as the time interval is known, 
the rate of flow is established. When no 
circulating measurement is being made 
the oil scale may be used to determine 
the oil consumption over a period of 
time. 


> Temperature measurements — indi- 


Interior of aviation fuels testing 
unit where aviation engines are 
raced at top speed behind 16-in. 
concrete walls with 4-in. layer of 
sound absorbing tile. Armored glass 
window at right protects opera- 
tor in the adjacent control room. 





cating equipment. Equipment is Pro 
vided for indicating temperatures at ]% 
points. Thermocouples at all points a, 
wired to a common terminal board fro, 
which they are connected to a swite, 
bank for an electronic self-balancing 
potentiometer type indicator so arr, 
that only one point can be switched 
the indicator at a time. 









Another temperature indicator of th 
millivoltmeter type has been provided 
with an 18-point switch that will be use 
to give a continuous indication of th 
head temperature on the hottest cylip. 
der. If it is desired to follow temper. 
tures on more than one cylinder, the self. 
balancing potentiometer indicator cap 
be set to indicate continuously tempera. 
ture at another point and the 48-poin 
recorder can be set to record on a third 
point. 

Nine other temperature indicators of 
the conventional bulb and tube type ar 
provided for various other points such a 
oil in and out of the engine, fuel tem. 
perature, and the like. 


> Temperature measurements — re. 
cording equipment. In making fuel 
tests, time is of utmost importance. It 
is obvious that it would be ideal to have 
all readings at a given test point taken 
simultaneously not only from the techni- 
cal standpoint of accuracy but also ina 
long series of tests to reduce fuel con- 
sumption and wear on the engine. Many 
of the test fuels will be expensive and 
some of them, produced only on a labor. 
atory or pilot plant scale, will only be 
available in limited quantities. Numer- 
ous test temperatures must therefore be 
recorded in the shortest time possible. 
For this purpose, an electronic strip 
chart temperature recorder is used. It is 
equipped with a switch that produces an 
electrical impulse each time a tempera- 
ture is recorded on the chart. The im- 
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use is used in a telephone type switch 
i change the temperature point con- 
ected to the recorder. The recorder will 
print 1 sec. after the correct tempera- 
ure is reached. The chart is 10 in. wide 
and the print carriage travels the full 
yidth in 4.5 sec., so that if the tempera- 
ures are less than 20 per cent of the 
gale range apart, one reading will be 
printed every second. Normally, a set of 
g readings will be taken in about one 
ginute. The instrument can be used to 
record 144 points as it was originally 
designed for use in 4-motored bombers. 
4 special feature of this particular in- 
trument is that it does not operate con- 
tinuously. When a record of all points 
isdesired, a button is pressed, the points 
are recorded and the instrument stops; 
however, by pressing another button, 
any one of the 48 points can be indicated 
continuously. 

) Miscellaneous instrumentation. A 
gecial cathode ray oscillograph has 
heen designed for this unit to provide a 
visual indication of detonation in the 
engine. This oscillograph incorporates 
two 5-in. cathode ray tubes so connected 
or interconnected that they may vir- 
tually be used as one 10-in. tube or as 
gparate tubes. Each tube may display. 
the detonation in half of the engine 
glinders or one tube may show the total 
number of cylinders, whereas the signal 
om the other tube has been expanded 
fora more detailed study of the detona- 
tion conditions in one cylinder. The os- 
cillograph is connected through proper 
filters, amplifiers, and control circuits 
to pick up units mounted on the engine 
cylinders that will indicate the magni- 
tude of cylinder vibrations associated 
with detonation. 

Seven pressure indicators are mounted 
on the panelboard and 16 other pressure 
indicators are connected at various 
points throughout the unit. 

An exhaust gas analyzer has been pro- 
vided that serves as a guide for combus- 
tion control agid engine operation. 
) Fire protection. Two systems of fire 
protection are installed at the test stand. 
One involves the use of an inert gas that 
was already available in high pressure 
storage close to the test stand site and 
the other system relies on conventional 
cylinders of CO2. The latter system pro- 
tects the weigh scale room, the control 
toom, and the area in the test cell sur- 
rounding the engine and the dynamo- 
meter. Seventeen cylinders installed 
against the outside wall of the control 
toom in a lean-to cabinet, for protection 
against the weather, provide the COs. 
Release of CO: in the weigh scale room 
is automatic. A high rate of temperature 
tise such as that which would accom- 
pany any outbreak of fire in the room 
is utilized to trip the release mechanism, 
a no operators are normally stationed 
at this location. A pressure switch in 
the CO: line shuts off the motor running 
the fan on the ventilating system as soon 
‘: CO: is released into the line leading 
the weigh scale room. For the test cell 
and the control room, manual pulls have 

en provided, situated in the control 
foom and just outside the control room 
exit, respectively. In the event of a fire 
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in the control room, the occupants leave 
the room promptly and operate the man- 
ual pull outside the exit. Pressure 
switches on the CO: line will then shut 
off the engine together with all fans and 
dampers. When the manual pull, dis- 
charging carbon dioxide on to the engine 
and dynamometer in the test cell, is op- 
erated, the emergency stop system on 
the control board is also actuated. As a 
result, all air blowers discharging into 
the test cell are stopped and all dampers 
closed so that no more fresh air will be 
fed to the fire or blow the CO: away from 
the area being smothered. In case of a 
fire in the test cell, the operator should 
hit the emergency stop button first, but 
if he fails to do so, subsequent release 
of CO: will correct the omission. = 
The inert gas system is specifically in- 
tended to handle engine fires. The gas 
is a mixture of carbon dioxide and nitro- 
gen. It is stored in a pressure vessel at 
a pressure that may vary between 2000 
and 3000 Ib. per sq. in. The gas can be 
released by the operator in the control 
room directly into the engine cooling air 
duct. Before releasing the inert gas, the 
operator presses the emergency stop but- 
ton, which shuts off all fans delivering 
to the test cell and closes all dampers, 
the net result being that the engine is 
immediately enveloped in a non-combus- 
tible atmosphere instead of being in a 
stream of air. a 
The inert gas has been applied to an- 
other important function closely allied 
to actual test operations. When making 
tests under lean mixture conditions, 
there is a tendency for combustion to 
back up into the supercharger and to 
burn at the fuel nozzle. Many times it 
would not be immediately apparent to 
the operator that combustion was taking 
place in the supercharger. For instance 
the electronic speed control on the dyna- 
mometer would, under certain operating 
conditions, prevent any drop in speed 
that would otherwise warn the operator. 
It is also undesirable to have to shut the 
engine off to extinguish such a fire as 
the operator is seeking the ultimate point 
at which test readings can be taken. To 
permit continued operation in cases of 
supercharger fires. automatic injection 
of inert gas to the supercharger has 
been provided to extinguish,the fire 
quickly and cool the supercharger. The 
temperature at this point controls both 
the opening and closing of the inert gas 
release valves. A secondary storage of 
gas at reduced pressure (300 lb. per sq. 
in.) has been provided, as it would have 
been extremely difficult to obtain con- 
trol valves suitable for automatic opera- 
tion under 3000 Ib. per sq. in. Two sole- 
noid operated valves in series are used to 
release the gas. One of them is a three- 
way valve arranged so that when the 
valves are in the closed position, the line 
is double valved with a vent in between 
thus effectively preventing leakage of 
any inert gas into the fuel mixture dur- 
ing tests. A temperature indicator is 
mounted in the control room to provide 
a check on the functioning of this equip- 
ment. A red light on the panelboard in- 
dicates when gas is being discharged to 
the supercharger. kk* 
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Split . 
REINFORCE 


Joints 


The use of thin wall pipe is sound 
and practical, especially if the welded 
joints are REINFORCED. This can 
be done by using WEDGE Chill 
Rings with the patented SPLIT Fea- 
ture. They assure 100% PENETRA- 
TION of the ENTIRE pipe circum- 
ference and make the joints 
STRONGER than the pipe—in case 
of settling or strain the reinforced 
joints won’t leak or break. WEDGE 
Chill Rings have taken the hazards 
out of welding joints. No more guess 
work about spacing and alignment. 
The alignment is practically auto- 
matic, the operator slips the second 
section on the ring without the use 
of clamps or guides. If you weld 
pipe, it will pay to investigate. 





Write for Information 


WEDGE PROTECTORS, INC. 


9522 Richmond Ave., Cleveland 5, Ohio 


’WEDGE | 


) Split CHILL RINGS 4 
>) SAVE MONEY ¢ 
















In the wide range of Croloy steel alloys devel- 
oped by Babcock & Wilcox, there are types that 
make possible a close match between refinery 
tubing and the job conditions it must face. 

The kind of corrosive attack to be resisted 
may be one of several types. Its primary cause 
may be high temperatures, in which case oxida- 
tion also must be specially guarded against.- It 
may have its origin in contaminents or corrosive 
agents in the crude or gases being handled. 
Conditions encountered in processing may be 
its source, with the action of catalysts setting up 
reactions which tend to corrode or carburize 
tubing. 

Among the Croloys listed in the panel and 
others in ferritic and austenitic stainless alloy 
steel types—covered by the B&W Croloy stain- 
less steels—there are materials from which the 
one best tubing may be selected for each of 
your diverse refinery needs. Data on creep 
strength, tensile strength, and physical proper- 
ties are available to complete the background 
for your decision. 

Further help is also at your disposal. Through 
long associations with many branches of the 
petroleum industry, B&W engineers are well 
qualified to recommend the grade of tubing 
you need. When you call on Croloy, call on their 
advice and assistance. 


Searching for Better Alloys to Give You Better Tubing 


FOR TUBING TO MATCH 
EACH CORROSIVE ATTACK 





CROLOY 1'4 


CROLOY 2 


CROLOY 2% 





Economic grade 
good creep 
strength proper- 
ties. Somewhat 
more corrosion 
resistant than the 
chromium free 
steels. 


Economic grade for 
resisting both oxida- 
tion and corrosion, 
with excellent high- 
temperature strength. 


Exceptionally high 
creep strength for 
polymerization and 
high pressure crack. 
ing. Otherwise similar 
in properties and 
characteristics to 
Croloy 2. 





CROLOY 3M 


CROLOY 5 


CROLOY 5 Si 





Somewhat better 
creep properties 
and better resist- 
ance to corrosion 
and oxidation 
than Croloy 2. 


For operating condi- 
tions where corrosion 
resistance is primary 
requirement—pro- 
vides good creep 
strength and oxida- 
tion resistance supe- 
rior to Croloy 2. 


For operating condi- 
tions where oxidation 
resistance is a pri- 
mary requirement, 
Excellent resistance to 
scaling. 





CROLOY 5 Ti 


CROLOY 7 


CROLOY 9 





For oxidation 
resistance. Non- 
hardening below 
1700° F. 










Md, 





Intermediate steel be- 
tween Croloys 5 and 
9 for operating con- 
ditions where corro- 
sion resistance is the 
primary requirement, 
Somewhat more oxi- 
dation resistant than 
Croloy 5. 





For severe operating 
conditions where high 
corrosion and oxida- 
tion resistance are es- 
sential—suitable for 
hydrogenation proc: 
esses. 
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Fiw methods of chemical analysis have 
acketed so swiftly from obscure birth 
a research laboratory to world-wide 
prominence as has infrared spectro- 
shotometry. Prior to three years ago, in- 
jared methods were limited almost en- 
‘irely to quantitative identification of 
abstances and determinations of mole- 
ular structures. In 1941 Norman 
Wright’ called attention to the utility 
{infrared spectrophotometric measure- 
ments for quantitative analysis in indus- 
rial research. In June, 1941, R. R. Brat- 
tain and O. Beeck* described the first in- 
fared spectrophotometer designed for 
routine hydrocarbon analysis for plant 
control and demonstrated its value for 
the isobutane—n-butane analysis. After 
Pearl Harbor, the stupendous high-oc- 
ane gasoline and butadiene programs 
demanded a new, fast, and accurate 
nethod for hydrocarbon analysis, parti- 
cularly for the Cs compounds. Chemical 
methods and low temperature distilla- 
tions were too slow. The infrared spec- 
tophotometer proved to be the solution 
tothe dificult problem. Under the stimu- 
lus of war necessity, chemists and phys- 
cists in leading petroleum and industrial 
chemical laboratories pooled their 
knowledge and, upon the foundation laid 
bya few pioneers, built a sound struc- 
tue of analytical procedures that have 
been surprisingly effective. Analysis of 
wen complex hydrocarbon mixtures can 
now be made in a matter of minutes in- 
stead of hours. To chemists who have 
sent long hours of tedious analysis, in- 
frared technique is a welcome relief. To 
plant operators, infrared instruments, by 
providing information rapidly instead of 
aday late, make possible proper plant 
control for optimum production. To the 
rank and file of petroleum technologists, 
who are aware of the importance of in- 
fared spectrophotometry but who have 
not had occasion tp delve into infrared 
methods, the whole thing may seem 
“mewhat mysterious or highly compli- 
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Fig. 1. Spectral regions useful in spectrophotometry. 
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IYDROCARBON ANALYSIS WITH 
NFRARED SPECTROPHOTOMETER 


By A. O. BECKMAN, National Technical Laboratories 


cated. It is not, and the purpose of this 
paper is to dispel any mystery that may 
remain and to explain the infrared spec- 
trophotometer in its simplest terms. 
The name, infrared spectrophoto- 
meter, is perhaps unfortunate because it 
is cumbersome, but it appears to be nec- 
essary to differentiate the instrument 
from other related instruments, and the 
name, although long, actually is self-ex- 





and accurate method 
of analyzing hydro- 
carbons, particularly 
the Cs compounds— 


Infrared spectropho- 
‘ tometer explained. 





planatory. First, consider the word in- 
frared. This term signifies that the radia- 
tion used by the instrument lies in the 
infrared region of the optical spectrum. 
We all know that visible light embraces 
many colors. When white light is passed 
through a suitable transparent prism 
(Fig. 1) the light emerges as a colored 
spectrum ranging from red through yel- 
low, green, blue and violet. Light has 
other colors in addition to these. The 
human eye is not sensitive to light 
beyond the violet but a photoelectric cell 
can detect and measure beyond the vio- 
let as readily as it can detect visible 
light. The invisible light beyond the vio- 
let is called ultraviolet light. Similarly, 
light colors exist beyond the red, al- 
though the eye is insensitive to them. 
Light in this region is called infrared. An 
infrared spectrophotometer, therefore, 
merely is a spectrophotometer that uses 
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invisible light that lies beyond the red 
end of the visible spectrum, in distinc- 
tion from a visible or ultraviolet spectro- 
photometer. 

Visible light of different kinds can be 
described by colors, as red, orange, etc. 
There are no analogous color or hue 
terms for infrared light. Such terms for 
visible light, in fact. are of limited value 
and serve only for rough descriptive pur- 
poses. For precise description of color a 
quantitative measure of the nature of 
light is required. Such a measure is the 
wave length. The unit of measure for in- 
frared radiation is the micron, 1/1000 of 
a millimeter or about 1/25,000 of an 
inch. (See Fig. 2). On this scale visible 
light extends over the range approxi- 
mately 0.4 to 0.7 microns. Invisible light 
of shorter wave lies in the ultraviolet re- 
gion. At present spectrophotometric 
measurements can be made conveniently 
down to about 0.2 micron (200 millimi- 
crons). Infrared radiation begins at 0.7 
microns, the limit of red perception of 
the eye, and extends to longer wave 
lengths. Most infrared spectrophoto- 
meters have a long wave length limit of 
about 15 microns, because of certain 
practical considerations, but a few spec- 
trophotometers can operate at wave 
lengths of 25 microns or 1/1000 of an 
inch. 

Just as visible light, when passed 
through a transparent glass prism, is re- 
solved into its component colors or com- 
ponents of various wave lengths, so is in- 
frared radiation resolved in its compo- 
nent radiations when it is passed through 
a transparent prism. Glass is opaque to 
all but the shorter wave lengths—the 
near infrared region—so it is not a suit- 
able material for infrared prisms. Ordi- 
nary rock salt is transparent to about 15 
microns and is the substance most com- 
monly used for the dispersing prism of 
the infrared spectrophotometer. Other 
inorganic crystals are occasionally used. 
With a simple optical system including 
a transparent prism and a source of in- 
frared radiation, such as a hot filament or 
rod, it is possible to obtain beams of 
radiation in which the radiant energy 
has substantially uniform wave lengths, 
i.e., beams of “monochromatic” radia- 
tion. Such an optical system is called a 
monochromator and is an essential part 
of every spectrophotometer. It provides 
at will radiation of desired spectral qual- 
ity or wave length. 

The meaning of the term spectro- 
photometer now becomes clear. “Photo- 


Fig. 2. Wave length ranges of spectral regions. 
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Fig. 4. Absorption curve of praseodymium ni- 
trate solution (10 g. Pr.O: per liter, 1 em. cell). 
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Fig. 5. Ultraviolet absorption of benzenc 
(0.02 molal solution in isvoctane). 
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Fig. 6. Absorption curve of n-butane. 


meter’ obviously refers to the measure- 
ment of light or radiant energy, and a 
“spectrophotometer” is an instrument 
designed to measure accurately radiant 
energy of a given spectral quality, as 
defined by its color or wave length. In 
one of its simplest forms a spectrophoto- 
meter consists of a light source, an en- 
trance slit, a concave mirror, a prism, an 
exit slit, a sample cell and some means. 
such as a phototube and amplifier cir- 
cuit for measuring radiant energy. (Fig. 
3). Light entering the entrance slit falls 
upon the concave mirror and is colli- 
mated into a beam of parallel light that 
falls upon the prism. The back surface 
of the prism is a mirror surface, so light 
is reflected back through the prism onto 
the concave mirror and from there onto 
the exit slit. The instrument is focused 
so that only light of a very narrow range 
of wave lengths passes through the exit 
slit. By rotating the prism, the spectrum 
sweeps at will by proper positioning of 
the prism. For any given prism position. 
light of a certain narrow band of wave 
lengths will pass through the exit slit, 
through the sample cell and onto the 
phototube. By decreasing the slit open- 
ings, the width of the wave length band 
is reduced and the light becomes more 
clearly monochromatic. Usually it is de- 
sirable to make measurements with light 
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as nearly monochromatic as possible, so 
in practice the slit openings usually are 
narrowed until the amount of light 
passed is just enough to be measured ac- 
curately by the phototube circuit. 

With the sample cell empty and the 
spectrophotometer set for the desired 
wave length, the slit openings or ampli- 
fier sensitivity may be adjusted until a 
reading of 100 per cent is obtained on 
the light measuring scale. corresponding 
to no absorption or 100 per cent trans- 
mission of the radiation. If a gas liquid 
is placed in the sample cell, the amount 
of light transmitted to the phototube will 
be decreased if the sample absorbs some 
of the light, and a scale reading less than 
100 will be obtained; that is, the per- 
centage of light transmitted will be less 
than 100 per cent. As the wave length 
of the light is varied, by rotating the 
prism, the percentage of light trans- 
mitted by the sample will vary in a defi- 
nite manner. By plotting percentage 
transmission versus wave length the light 
absorption pattern for the sample can be 
depicted. Every chemical substance has 
a unique and characteristic absorption 
pattern. No two patterns are exactly 
alike. An absorption curve serves, there- 
fore, as a “finger print” for the positive 
identification of chemical compounds 
and materials. 
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Fig. 7. Schematic optical system of infrared spectrophotometer. 


As an example, Fig. 4 shows the light 
absorption pattern for a rare earth ele- 
ment, praseodymium. in aqeous solution. 
\ solution of praseodymium nitrate is 
quite transparent for most of the visible 
spectrum and has only a slight pink color 
when viewed by the eye, but the spectro- 
photometer shows that the solution ab- 
sorbs light very strongly at certain wave: 
lengths: namely, at 445. 470, 483, and 
590 millimicrons (i.e., 0.445, 0.470, etc., 
micron). The solution also absorbs 
strongly in the ultraviolet, becoming 
nearly opaque at 320 millimicrons. It is 
obvious, however, that absorption in the 
visible region alone is adequate for the 
identification and analysis of praseody- 
mium. ; 

Fig. 5 is an example of a substance 
that is colorless in the visible but which 
has a characteristic absorption pattem 
in a convenient region of the ultra-violet. 
The curve shows the per cent transmis 
sion of a 0.02 per cent benzene solution 
in isooctane. The ultraviolet spectro 
photometer is very effective for benzene 
analyses and is widely used for determ! 
nation of benzene, toluene, and other 
aromatics as well as for butadiene. 

Fig. 6 shows why it is necessary 
use an infrared spectrophotometer for 
the analysis of most hydrocarbons. Al 
though aromatics and conjugated diole- 
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Le] TERRIFIC VIBRATION UNDER 12,000 LB. END PULL PUMPING LOAD 
— 24 HOURS A DAY FAILS TO BREAK BULLDOG GRIP 






ometer. 
This unusual application of a Rolagrip Pipe Coupling on an oil 

well near Russell, Kansas, in 1937, demonstrates the tenacious 
e light holding power of the rollers and the enduring strength of the 
th ele. castings. This constant and severe vibration just can’t shake 
lution. the Rolagrip loose ...it holds steadfast, against the never-ending 
rate is movement. While this is not a normal use of a Rolagrip... it 
visible was put on the broken reach rod as a temporary repair... it is 
: color still holding the 12,000 Ibs. of end pull applied thousands of times 
vectro- every 24 hours. 
om ab- The oil industry has used Rolagrips for many years for line 
apo work as well as in place of flanges. No threads or special ends 
3, and are necessary. Rolagrips are practical because they automati- 
), etc. cally allow controlled movement to compensate for expansion, 
_ contraction and deflection. They can be completely salvaged. 
. It is Despite heavy demand, prompt shipments are maintained on 
in the Rolagrip Couplings, Segweld Fittings and Gruvagrip Couplings 
or the for lt end pipe. 
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fins have useful absurption bands in the 
iltraviolet, saturated hydrocarbons and 
mono-olefins do not absorb in this re- 
gion. Fig. 6 shows the absorption spec- 
trum for normal butane, which has no 
absorption band in either the visible or 
ultraviolet regions but has a characteris- 
tic absorption pattern in the infrared. 
This behavior is typical of hydrocarbons 
in general and is the reason why infrared 
spectrophotometry must be used for hy- 
drocarbon analysis. A visible spectro- 
photometer is of no value for hydrocar- 
analysis; an ultraviolet spectro- 
photometer is useful in certain analysis, 
particularly for aromatics and diolefins, 
but the infrared spectrophotometer is 
generally useful for all hydrocarbons. 

\ schematic diagram of the optical 
system of an infrared spectrophotometer 
is shown in Fig. 7. The source of infra- 
red radiation is a Nernst glower, 1, which 
s a small rod about 1 in. long and 1/16 
in. in diameter, composed of rare earth 
oxides. The rod is heated by an electric 
current and gives off a continuous spec- 
trum of infrared radiation, together with 
some visible light. The light passes into 
the sealed monocromator case through 
the reck salt window, 2. A magnesium 
oxide filter screens out the visible light, 
permitting infrared radiation to pass. 
[he concave mirror, 6, reflects and fo- 
cuses the light beam upon the entrance 
slit, 8. The sample cell, 7, is mounted 
permanently in place in front of the en- 
trance slit. Light passing through the en- 
trance slit is reflected from the small 
mirror, 9, on to the parabolic mirror, 10, 
which renders the light beam parallel. 


bon 


big. 8. Optical system of routine infrared spectrophotometer. 
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Oil production mounts 


4,766,000 bbl. daily. 





Deputy Petroleum Administrator Ralph K. Davies said that this year's | 
production of natural gasoline and products from cycling plants will aver. | 
age about 274,000 bbl. daily, an increase of 57 per cent over 1941. | 


The petroleum industry has been called upon to continue throughou 
1945 its present high rate of 4,700,000 bbl. of crude oil per day regard. 
less of when Germany surrenders. Petroleum Administrator Harold Ickes 
in reviewing the part oil has served in the war cited the following figures: 

In 1941, the last prewar year, the average daily production of crude 
oil was 3,842,000 bbl. In 1943, the second war year, production had 
jumped to an average of 4,118,000 bbl. daily. In September, 1944, q 
record was established when the industry turned out an average of 
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The parallel beam passes through the 
rock salt prism, 11, twice, being reflected 
after its first passage by the plane mir- 
ror, 12. On its passage through the 
prism, the parallel light beam is dis- 
persed into a diverging beam, which is 
focused by the parabolic mirror, 10, on 
to the exit slit, 13. Light passing through 
the exit slit is measured by the vacuum 
thermopile, 15, after reflection by the 
small mirror, 14. The prism, 11, and the 
reflecting mirror, 12, are mounted on a 
rotatable table, and radiation of any de- 
sired wavelength is secured by rotating 
the table to the proper position. 

In conventional spectrophotometers 
the wave length setting may be adjusted 
continuously by the rotation of a lead 
screw or similar mechanism, and the 
wave length setting for any given posi- 
tion is read from a suitably calibrated 
dial or drum. In this instrument, which 


THE 


Fig. 9. Complete infrared spectrophotometer. 


is designed primarily for routine hyd. 
carbon analysis, the wave length driy 
and scale are eliminated and the prin 
is set to a number of pre-selected way 
length settings by means of a turret sto; 
mechanism, 17. The turret arrangemen 
contains 18 hardened steel pins that cay 
be adjusted accurately for the desire 
wave length settings. Once the pins hay 
been set, the wave length settings of th 
spectrophotometer are reproduced 
quickly and with high precision merel 
by indexing to the proper turret pin 
This feature is a great time-saving device 
for routine analysis. A photograph of the 
optical system of a routine infrared spec. 
trophotometer is shown in Fig. 8, Be. 
cause the rock salt optical surfaces will 
be affected by atmospheric humidity, the 
assembly is hermetically sealed within: 
moisture tight cover and the enclosed air 
is dried continuously by a desiccant. 
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TO BUYERS OF WELDING FITTINGS 


who want what they want 





when they want it 
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Ve your time (maybe temper, too!) by going 
direct to the ove source which has everything you 
need—your Tube Turns distributor. He handles 
the most complete line—which includes more 
than 4,000 different kinds and sizes of welding 
fittings and flanges! 

Your Tube Turns distributor is a stocking 
distributor—which means that the particular fit- 


tings you need are most probably right there for 








spot delivery. He is a pipe and fitting specialist 
in his own right—ready, willing, and able to 
help you solve difficult problems. 

And, through the Tube Turns branch offices 
and plant, his service is backed by the nation’s 
finest group of welding fitting engineers—the 
men who originated seamless welding fittings. 
Tube-Turn seamless welding fittings were the 
first—and are still the best. 
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THE COMPLETE LINE OF WELDING FITTINGS AND FLANGES 


Selected Tube Turns Distributors 


in every principal city are ready 


' to serve you from complete stocks. 


TUBE TURNS (Incorporated) LOUISVILLE 1, KENTUCKY. Branch 
Offices: New York, Chicago, Philadelphia, Pittsburgh, Cleveland, 


Dayton, Washington, D. C., Houston, 


San Francisco, Seattle, Los Angeles. 
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20 | | 
0 20 40 60 80 100 
% \SO-BUTANE 
Fig. 11. Absorption curves at 8.44 mi- 
l l l crons for isobutane at various pressures. 
844 10.2 10.87 
WAVELENGTH MICRONS 
Fig. 10. Absorption curves of mixtures of n-bu- 
tane and isobutane: (A) 99.4 per cent n-bu- 
tane; (B) 30 per cent isobutane; (C) 70 per 
cent isobutane; (D) 99.7 per cent isobutane. 
| 1 = 3 } 5 6 7 8 
Sample No. 7 F a | 7 Fe «2 r I A | 1 I a 1 I A | F rr ae I rae Allg F A 
isobutane Pe sree ene 37.7 38.3 0.6 0.1 0.0 0.1 | 17.5 17.6 0.1 | 0 13:8 02 )120 124 01 0.0 0.0 00 
oe ro j Not analyzed for 21.6 214 0.2] 14.9 14.9 0.0] 340 338 02/148 140 08) 01 00 01) 46 42 04 
1-butene 55.7 55.5 0.2 | 49.7 49.7 0.0 46 4.6 0.0 | 65.3 66.2 0.9 6.2 15.9 0.3 8 5.4 0.6 | 64.6 64.0 0.6 | 46.5 46.5 0.0 
cis-2-butene 44.3 34.4} 0.3 0.0 0.0 0.0 6.1 5.8 0.3 45 42 03 /|120 120 08 ) 0.0 0.0 | 14.4 14.6 0.2 | 37.0 37.4 O04 
trans-2-butene ‘ 9:6; *“ . 0.0 . 1.9 1.9 0.0 14 0.9 0.5 3.8 3.8 0.0 0 0.0 | 47 47 001117 185 @ 
isobutene 0.0 OS 0.5 | 50.3 50.3 0.0] 28.0 28.0 0.0 | 13.8 13.8 0.0 | 16.9 16.9 0.0 | 4 “66.8 0.4 | 4.1 46 05] 0.0 0.3 03 
9 10 11 12 13 14 | 15 | 
isobutane 0.0 0.0 00] 00 00 0.0] 00 0.0 0.0) 22.6 22.7 0.1! 0.0 0.0 0.0| 70.8 70.0 08| 0.0 0.0 0.0 | 
n-butane 0.0 00 0.0 00 0.0 0.0 0.0 0.0 0.0 83 7.9 O.4 0.5 0.0 O.5 2 28.6 0.6 0.0 0.0 0.0 | 
i-butene 24.8 24.5 0.3 "we 24.4 0.4 | 99.4 99.8 0.4] 13.3 13.9 0.6 0.0 0.0 0.0 0 O08 O08 | 49.7 49.8 0.1 | 
cis-2-butene 54.1 54.6 O35 02 O21). 21.8 - | 75.6 77.0 1.4 0 05 05; 0.0 0.0 0.0 | 
trans-2-butene \75.2 tat 0.3 | (75.2 10 941 93 O11 02 \31.5 a 05 | 23.7 23.0 0.7| 0.0 0.0 0.0) 0.0 00 0.0 | 
isobutene 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 24.3 24.5 0.2 0.0 O 0.0 0 O12 @1 | 50.3 50.2 0.1 | 
| 


























To admit the gas sample into the ab- 
sorption cell at the desired pressure a 
convenient gas handling system, shown 
in Fig. 9, is provided. The gas pressure 
is adjusted by a mercury piston and the 
pressure is read on the attached mercury 
manometer. 

The radiation thermocouple that is 
used to measure the infrared radiation 
consists of a small piece of blackened 
thin metal foil, about 0.01 in. wide and 
0.1 in. long. A thermocouple is attached 
to the back of the foil, measuring the 
change in temperature of the foil as vary- 
ing amounts of infrared radiation fall 
upon the blackened surface. A sensitive 
galvanometer and scale, shown in the 
upper right of Fig. 9, gives a visual indi- 
cation of the amount of infrared radia- 
tion falling upon the receiver. The sys- 
tem is sufficiently sensitive to measure 
a change in light flux of one billionth of 
a watt. 
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The operation of the infrared spectro- 
photometer is quite simple. The spectro- 
photometer is set at a desired wave 
length, which usually corresponds to an 
absorption maximum for the particular 
compound of interest. The sample cell is 
evacuated and a shutter is opened so 
that the infrared radiation passes 
through the instrument. A certain gal- 
vanometer deflection will be obtained 
(usually indicated by the symbol Iv). 
The gas sample at the desired pressure 
is now introduced into the analysis cell, 
and a second reading of the galvano- 
meter (indicated by the symbol I) is 
obtained. Since the galvanometer deflec- 
tions are proportional to the relative 
amounts of infrared radiation, the per- 
cent transmission is given directly by 

T = 100 : 
I, 
From the percent transmission, after 
suitable calibration, the percentage of a 
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constituent in a mixture can be directly 
determined in a simple case. 

To illustrate an application of this 
kind, consider the determination of iso- 
butane in mixtures of isobutane and 0- 
butane. Fig. 10 shows the spectra of four 
mixtures of isobutane and n-butane, in 
various proportions. The outstanding 
features of these curves is the very strong 
absorption at 8.44 microns. Since 0 
butane is transparent at this wave length, 
(Curve A), it is clear that the amount 
of radiation of wave length 8.44 microns 
absorbed by a mixture of iso and @ 
butane is determined by the isobutane 
content. Fig. 11 shows a family of curves 
of percent transmission versus per cent 
isobutane for various total pressures 0 
the gas sample in an absorption cell 
cm. long. To analyze an unknown mix 
ture, it is merely necessary to use a ga 
sample at a pressure corresponding to 
one of these curves, such as 275 mm. 
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yf mercury. The per cent transmission 
of the sample can be converted directly 
into per cent isobutane. In routine prac- 
tice, a complete analysis requires about 
15 min., and the accuracy is about 0.5 
per cent of the total sample. 

For complex multi-component mix- 
tures the procedure is somewhat more 
involved.” If it were possible to find for 
each constituent a wave length at which 
the given constituent absorbs radiation 
but all other constituents are trans- 
parent, the procedure just given could 
he used. For a seven-component mixture, 
the percent transmissions would be de- 
termined at seven wave lengths, each cor- 
responding to the absorption of one 
constituent. Usually the situation is com- 
plicated by the fact that, although one 
constituent will have a predominant ab- 
wrption at a given wave length, the other 
constituents present will also absorb ra- 
diation of this wave length to some ex- 
tent, and it is necessary to take into ac- 
count the absorption by all the con- 
stituents at each of the wave lengths 
used for analysis. This situation is il- 
lustrated in Fig. 12, which shows the 


loO 


absorption pattern for n-butane, iso- 
butene and cis and trans-2-butenes. It 
may be seen that each hydrocarbon 
shows predominating absorption at at 
least one wave length, as 6.0 micron for 
isobutene, 10.4 for trans-2-butene, but 
the other hydrocarbons also show appre- 
ciable absorption at these wave lengths. 

For multi-component analysis, it is 
convenient to use, in place of percent 
transmission, the term optical density, 
which is defined as D = -logw T, where 
T is the transmission. For a mixture of n 
components, at a given wave length the 
optical density of the mixture is the 
simple sum of the optical densities of 
the components: 

D=d,+d,+.... +d, 

The optical density of an individual 

component, i, is given by the relation: 
d; = ex; 

where e; is a constant known as the ex- 
tinction coefficient for component i, and 


Fig. 12. Infrared absorption 
curves of some C, hydrocarbons. 


x, is the mol fraction of constituent i in 
the mixture. Substitution of this equa- 
tion in equation 1 gives the relation be- 
tween the experimentally-determined op- 
tical density D and the composition of 
the sample: 

D = e,x, + €,x, + .... + €pXp- 
For a mixture consisting of n compo- 
nents, it is necessary to measure the op- 
tical density D at n different wave 
lengths, substitute the experimentally 
determined values in n equations of this 
type, which are then solved simulta- 
neously for the mol fractions of each 
component. Although the procedure is 
somewhat more complicated than in the 
case of the simple isobutane-n-butane 
analysis previously considered, the time 
involved is still small compared to that 
required for other methods of analysis. 
A typical analysis of a seven-component 
C, hydrocarbons mixture can be made in 
about 40 min., including the time re- 
quired for calculation. The accuracy of 
the method is indicated by the data 
shown in Table 1.* 

In some cases simplified or short-cut 
procedures can be used. Thus, L. J. 
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isrady’ has recently described an infra- 
ed analysis of butadiene in which the 
mpurities in 90-100 per cent are deter- 
mined with an accuracy greater than 
that of the standard gravimetric maleic 
inhydride methods. Duplicate infrared 
inalysis can be made in 6 min. in com- 
parison with the 5 to 6 hr. required for 
he gravimetric method. 

The infrared spectrophotometer is no 
longer merely a research tool or an in- 
trument suitable for only the most ad- 
anced laboratories. It has established 
itself as a practical instrument for proc- 
ess control in the refinery. Already it has 
made possible production economics and 
operating efficiencies that could not be 
attained by other methods of control. In 





Mexico yield up 


Figures for the first 8 months of 
1944 indicated that total produc- 
tion of crude petroleum in Mexico 
would be about 10 per cent 
greater than for 1943. Production 
during the third quarter of 1944 
gained over the second quarter. 
in August the daily production was 
more than 100,000 bbl. Fields 
near Tampico accounted for a 
ma'‘or share of the gain. 

Exports of petroleum products 
were at a lower rate during the 
third quarter than in the preced- 
ing 6 months of 1944. 
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one butadiene plant alone, over 12.000 
C. analyses were made in less than a year 
with the infrared spectrophotometer. 
Even if laboratory facilities and skilled 
manpower had been available for carry- 
ing out these analyses by older methods. 
the laboratory results would necessarily 
have been hours too late for optimum 
process control. 

One ultimate goal of spectrophoto- 
metry is completely automatic operation. 
This has been achieved with outstanding 
success with the ultraviolet spectrophoto- 
meter. Fig. 13 shows ultraviolet equip- 
ment used for butadiene plants. The 
equipment includes the conventional 
ultraviolet spectrophotometer—which in 
this case is set for approximately 230 
millimicrons—a cycling mechanism and 
a potentiometer recorder-controller. The 
cycling mechanism operates valves that 
admit either the sample stream or a ref- 
rence fluid to the absorption cell. At 
regular intervals the reference sub- 
stance, which is usually a transparent 
gas or liquid, is admitted to the cell and 
the amplifier output is automatically ad- 
justed to the 100 per cent transmission 
point on the chart. In this way the ap- 
paratus automatically standardizes itself 
to compensate for variations in light out- 
put or phototube sensitivity, or for de- 
posits left on the windows of the absorp- 
tion cell, etc. After standardization, the 
valves switch the process stream into the 
absorption cell, whereupon the recorder 
automatically records the percent trans- 
mission until it is time for restandardi- 
zation, whereupon the whole cycle is re- 
peated. In some installations the equip- 


Fig. 13. Automatic recording-controlling spectrophotometer. 





ment is used only for recording con- 


tinuously the butadiene contents of rich 
and spent streams. In other installations 
the controller equipment is used for au- 
tomatic adjustment of reflux ratio for 
optimum performance. 

Considerable progress has been made 
with analogous infrared equipment and 
in the very near future it will be possible 
to analyze even complex hydrocarbon 
mixtures entirely automatically. For 
simple mixtures, where operation at a 
single wave length is adequate, suitable 
equipment is now available. For com- 
plex mixtures, where the analysis in- 
volves the solution for simultaneous 
equations, the equipment involves auto 
matic computers which translate radia 
tion transmission readings into equiva 
lent hydrocarbon percentages. Electronic 
computers that have been developed for 
war use, such as automatic fire control 
apparatus, are applicable here and the 
availability of completely automatic in- 
frared equipment appears to depend 
mainly upon the extent to which develop- 
ment and production activities can be 
diverted from more urgent war demands. 

The writer wishes to express his ap- 
preciation to Dr. R. R. Brattain, of the 
Shell Development Company, who kiné- 
ly supplied much of the data used above 
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AIR HEATER FOR DRYING CHLORINE TANKS 


A large manufacturer of chlorine required a means of 
heating air for use in drying chlorine tanks and tank 
cas. A stack of National Sections was installed in a 
gas fired furnace as shown at the right. Two such units 
have been in operation for almost 10 years and no 
replacements have been required as yet. 


INLET MANIFOLD 


i METAL 
7” WALL 
NATIONAL. 
SECTIONS 


TANK 
NOZZLE 


CONDENSATE 
HEADER 
SECTIONS, INLET MANIFOLD, GONDENSATE HEADER 
AND TANK NOZZLE GAST OF NATIONAL IRON 
FOR RESISTANCE TO CORROSION AND HEAT. 





EQUIPMENT 


NATIONAL CONDENSING and COOLING SECTIONS 
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Stand up under 


TOUGH OPERATING CONDITIONS 


The quality of iron used in National Sections is carefully con- 
trolled by modern methods. With a minimum tensile strength 
of 33,000 lbs. per sq. in. and rigidly adhering to a chemical analy- 
sis that assures exceptional resistance to corrosion, this iron 
permits the use of National Sections for extremely tough condi- 


TO STACK 
BRICK 


DUTCH- OVEN 
TYPE GAS 


AIR OUT 
500°F 


BRICK PIERS > 


BATCH TAR STILL CONDENSER 


A condenser for a batch coal tar still must have the 
efficiency to handle relatively large initial volumes 
of low boiling products and the ruggedness to with- 
stand vapor temperatures as high as 800°F. at the end 
of the run. At this time the cooling water is allowed 
to boil so that the heavy tars will not solidify. National 
Sections are standard for this service in most of the tar 
plants in this country. 

The efficiency and durability of National Sections, 
plus the ingenuity of National engineering can help 
you overcome some of your condensing and cooling 
problems. 


Reprints of this page are available upon request. 


INDUSTRIAL DIVISION 


% The NATIONAL RADIATOR Co. 


The Maritime “ M ” 
For “ Outstanding 


227 Central Avenue * Johnstown, Pa. 


Production Achievement’’ ESTABLISHED OVER 50 YEARS 
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USE OF BRINE WHEN DRILLING RETARDS CAVINGES 





EXCLUSIVE | In drilling new 
wells, caving or 
crumbling of the sidewalls has always 
been a problem, and under present con- 
ditions when both casing and man-power 
must be used sparingly, the problem 
becomes of special importance. Forma- 
tions favorable to caving are encoun- 
tered in-fully 95 per cent of all wells 
drilled, regardless of depth, and no lo- 
cality is immune. Formations that stand 
up well under drilling in one district may 
prove formidable obstacles in others. 
Time and labor wasted in drilling out 
cavings average as high as 80 working 
hours per well in certain districts, and 
progress is often further delayed by fish- 
ing jobs that not infrequently terminate 
in the loss of a string of tools and a 
partly completed well. Any such trouble 
further handicaps an already overbur- 
dened drilling program and adds mate- 
rially to the cost of producing badly 
needed oil. 

In the eastern stripper oilfields where 
various waxy formations and conglomer- 
ate shales are especially treacherous, 
some very effective work in preventing 
caving is being accomplished by the use 
of salt water brine. The process, which 
is carried out by the crew as drilling 
continues, requires neither special equip- 
ment nor critical materials. In tests con- 
ducted over a wide range of territory 
more than 70 per cent of the bad caving 
formations were drilled without inter- 
ruptions, and there were no adverse aft- 
er effects to hinder completion of wells. 

The brine method so far has proved 
successful only as a preventive. and 
does little good once a bad caving situa- 
tion has actually developed. For this rea- 
son, preliminaries must be arranged 
when a new well is started. Assuming 
that the operator knows the approximate 
depths at which caving formations are 
encountered in his immediate locality, 
materials are brought on the job for 
making at least 100 bbl. of salt water 
brine. The brine is generally mixed in 
small quantities as needed, in propor- 
tions of 100 Ib. of salt (granular pre- 
ferred) to 1 bbl. of fresh water. When the 
drill reaches the first formation sus- 
pected of caving, as much brine. is in- 
ducted into the hole by bailer as can be 
carried conveniently over the tools. The 
height of the brine column must depend, 
of course, upon the depth of the well at 
the time. The average well, 1000 ft. in 
depth, can carry a brine column of 100 
ft. with safety, and from this basis the 
operator estimates roughly the amount 
of brine needed, at the rate of 10 ft. of 
brine column to every 100 ft. of hole. 
Once the height of the brine column has 
been established by measurements, the 
tools are sent down and drilling is re- 
sumed. At the end of each run, just 
enough brine is taken off the bottom to 
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remove the mud and cuttings, and the 
bailer is returned each time with an 
equal amount of new brine. Mixing for 
this replenishing is usually done by 
dumping 100 Ib. of salt into the water 
barrel and stirring while the bailer is 
making return trips. 

Although this process keeps the brine 
column much the. same in volume, it 
must also be tested frequently for 
strength. Brine loses its salt content 
rapidly while being agitated by the drill. 
and when drilling very treacherous for- 
mations, many operators find it advisable 
to dump 100 Ib. of dry salt into the well 
after the cuttings are bailed out at the 
end of each run. This rebuilds strength 
of the brine column, and increases its 
density at the bottom where the bit is 
cutting the formation. 

Addition of dry salt to the brine al- 
ready in the well proves especially help- 
ful in shallow drilling (1000 ft. or less), 
where the brine column can not be 
lengthened enough to create the required 
amount of pressure against the walls. 

Where the going is tough, and the for- 
mation is of considerable thickness. the 
brine column after an indefinite time be- 
comes too muddy for safety. This condi- 
tion is easily detected from the loggy ac- 
tion of the tools, and when it occurs all 
the brine must be bailed out and re- 
placed immediately with new brine; oth- 
erwise the muddy water will induce cav- 
ing through friction. 

Under laborious drilling, the operator 
invariably makes it a rule to bail out and 
replace the entire brine column once 
each 24 hr. of continuous drilling; more 
often if conditions justify the change. 
Working on this schedule, drilling con- 
tinues and does not cease (except for 
short intervals) until the formation is 
drilled through. When that point is 
reached, the brine is bailed out; the hole 
is dried as much as possible, and the 
walls (through the caving formation) 
are sprayed with cement. Walls of sev- 
eral types of formations stand up well 
after the brine treatment, and are mere- 
ly dried off with ashes from the forge, or 
with lime. If setting of casing is to be 
long delayed, however, the best policy is 
to use cement. 

Once the formation has been sealed 
off, the customary routine is followed un- 
til the next suspicious caving area is 
reached; whereupon the brine treatment 
is again put into action. As the well be- 
comes deeper the brine column is length- 
ened. This is extremely necessary be- 
cause pressure inside the well increases 
with depth. There is also likely to be 
more interference at those depths by salt 
water intrusion from various sand strata. 

In most localities, salt deposits are 
encountered in the lower depths of hole, 
and the incoming water is richly con- 
centrated. This in itself is beneficial, pro- 


vided the volume of water is not exegg 
ive. More frequent use of the bailer 
necessary, however, if the brine coly 
within the well is held at a speci 
height. In order to avoid extra bailing 
some few operators, when drilling 
treacherous formation, pay little or 
attention to the water column, and iti 
sometimes allowed to reach a height gf 
2000 ft. Walls are most certain to stand 
firm against this excessive burden gf 
water, but time saved in bailing is mop 
than offset by the added effort in making 
hole, and the method is generally cop 
sidered too slow and tedious to merit ij” 
use. Most operators keep the brine egk 
umn at a specified height, make the m 
quired amount of hole in a given time, 
and have equal success in the preven 
tion of caving. This practice is wisely 
followed through each troublesome for 
mation until the well is completed. 

The brine method is far less comple 
cated in actual practice than it seems 
on paper. Every suspicious formation 
in an average well can generally be 
brine treated with less time and labor 
than would be required for the digging 
out and repairing of one stretch of hole” 
that had caved badly, and there are no 
resultant cavities to hinder the proper 
setting of casing or packers. There are 
no harmful results on lines, tools or 
equipment, provided encrusted salt is 
washed off at the completion of each 
job. Lines to be used in deep wells are 
usually treated in manufacture for salt- | 
water drilling. Any salt deposits re 
maining within the well are not harm 
ful but in some cases are actually bene- 
ficial to oil-bearing sands that may be 
encountered enroute. The initial effects 
of an established brine column are 
based on pressure against the walls by 
weight of water volume. Secondary e 
fects are as yet not fully understood, 
but it is generally believed that in the 
course of drilling a considerable 
amount of salt is precipitated into 
cracks and fissures of the treacherous 
area, which tends to strengthen the for- 
mation and hold the walls firm. It is 
also likely that temperature, which av 
erages about 120 °F. within the well, 
plus agitation by the drill, serves t 
make such precipitation possible. Be 
that as it may, interior effects are suf 
ficient to bring favorable results in the 
majority of cases. To simplify the im — 
duction job, salt is usually bought im 
10 lb. bags, and stored in a dry place 
to be used as needed. Barrels, or 
for mixing brine are kept clean 0 
grease, and a dependable supply 
clean, fresh water is arranged for. Pro 
vided with these facilities, the average — 
crew can prepare and apply the brine 
treatment to wells of any depth, regard- 5 


less of drilling conditions. 
xt : 
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y we have consistently developed and produced 
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Because of the knowledge acquired through 25 yeors - Our management realizes thot only with the help and 
of close association with the oil industry, today the W-K-M co-operation of our. customers have our achievements 
: been made possible. We shall continue to do our utmost 
to merit this consideration et an dat, 


. 


‘ A complete sales and:service force covers all oil pro 
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obligation that every W-K-M product shall TCR ECE 
satisfaction. HOLSTON, Texas, U8. A. 
: Export Office: 74 Trinity Place. New York 
Cable Address: “\WILKOMAC 
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Portable condensate meter tester is shown being hauled to field on a trailer, 
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PORTABLE CONDENSATE METER TESTER 


By EARL KIGHTLINGER, Arkansas Louisiana Gas Company 


Superintendent of Gas Measurement, Pipeline Department 


| EXCLUSIVE | THE search for nat- 
ural gas within re- 
cent years has resulted in the drilling of 
wells to below 6000 ft.—some of them 
greatly in excess of that depth. The wells 
producing from such depths have yield- 
ed, in addition to natural gas, substance 
commonly referred to as condensate. 
[his condensate, or white oil as it is 
sometimes called due to its resemblance 
to gasoline, will vary from about 100 gal. 
per million cu. ft. of gas produced to as 
much as 2000 gal. per million cu. ft. of 
cas, 
As most state laws require that all 
minerals produced from a gas well must 
be measured separately before they are 
moved frem the lease, this requirement 
has necessitated, in addition to the con- 
ventional gas meter, some means of 
measuring the condensate produced. 

At first condensate was measured in 
tanks at each well and then hauled by 
truck to the nearest gasoline plant. If, 
as an example, the well made 1000 gal. 
of condensate per day and the well pro- 
duced at the rate of 5,000,000 cu. ft. of 
gas per day, the hauling of the 5000 gal. 
or approximately 117 bbl. of condensate 
would be necessary. As some locations 
are virtually inaccessible in winter time, 
this might prove a very costly procedure. 

To eliminate the cost of trucking, it 
was decided to transport the condensate 
to the gasoline plant in the same line 
and at the same time as the natural gas, 
but as it still was necéssary to measure 
the condensate and the gas on the lease, 
separators were hooked up with a dual 
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meter setting, one for natural gas and 
one for condensate. 

Natural gas coming from the sep- 
arators had a steady flow and little trou- 
ble was experienced in measuring it; 
however, it was necessary to allow the 
condensate to collect in the separators 
and measure it in lots of 20 or 30 gal. 
In most cases, the condensate also con- 
tained a small amount of water. 

It was found that the gas condensate 





Devise calibrates liquid 


meters in field under ac- 
tual operating condi- 
tions without necessity 
of removing to central 


point for calibration. 





meters already being made to measure 
a liquid without allowing slippage at 
low flow needed clearances of only about 
two-thousandths of an inch and with 
such a small tolerance would not work 
on a condensate-water mixture without 
considerable trouble. Also in the winter, 
the water would tend to freeze during 
the periods of operation of the meter and 
cause it to stick. In addition, the hydro- 
carbons in the condensate, under 600- 


lb. pressure and about 45° F. tempera- 
ture, would form hydrates. The meters 
could not pass the hydrates and would 
cease to operate. To eliminate the hy- 
drates, heaters were installed, and mul- 
tiple flow lines were experimented with, 
but to little avail. 

After being unable to get one large 
well on production due to hydrates, it 
was decided to use the natural temper 
ture of the earth at the bottom of the 
well (approximately 190° at 6000 ft.) 
to heat the gas and take care of the tem- 
perature drop caused by a drop in pres 
sure. This was accomplished by the in- 
stallation of a pressure reducing device 
at the bottom of each well. 

Although the freezing problems were 
mostly solved, water still was a source of 
worry because it stopped the meters and 
caused trouble at the gasoline plant. To 
get rid of the water, an additional stor- 
age tank was installed at each well sep- 
arator and the water was blown into the 
atmosphere by the field man at chart 
changing time. This procedure proved 
inadequate, however, so an automatic de- 
vice was installed at each separator that 
allowed the water to be drained to at 
mosphere continuously while the cot- 
densate was being measured through the 
meter into the pipe line. 

As with any measuring device, the 
proper calibration of the liquid metet 
was a most important factor. It was not 
deemed practical to remove the meters 
and haul them to a central point for 
calibration, as they were installed over 
a wide area, and it was also desired 
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HOW TO FIT AN ANGLE GAS-ENGINE COMPRESSOR 
EXACTLY TO YOUR REFINERY JOB 


Worthington LTC Angle Gas-Engine Driven Propane Compressor as installed in a prominent Southwestern refinery 


... choose from Worthington’s complete line! 


When it comes to choosing the right gas-engine com- 
pressor for your specific refinery requirements, isn’t it 
logical that you can make the best choice from the 
line that has more sizes and more larger sizes than any other 
angle compressor line? 

That's the Worthington line, comprising nine sizes 
with from three to eight cylinders, a brake horse- 
power range from 150 to 1000. Worthington’s greater 
experience covers a wide diversity of gas compression 
problems. 


Flexibility in Operation, Too 
Flexibility in operation and accessibility are other 
reasons why Worthington *‘Angles’’ are favored equip- 
ment in so many: oil refineries, natural gasoline, re- 
pressuring and recycling plants. 
The compressor element is fitted with Worthington’s 
patented Feather* Valves — simplest, tightest, most 


efficient valves ever designed for air or gas compres- 
sion! This element can be adjusted to deliver any 
combination of volume and pressure within limits of 
the engine's rating. 

Check a// advantages of Worthington’s Angle Gas- 
Engine Compressors, in Bulletin L-690-Bl. Write us. 
Worthington Pump and Machinery Corporation, 
Buffalo Compressor Division, Buffalo, N. Y. 


*Reg. U.S. Pat. Off. 
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An ounce or two of 
Stoeedy 6 welded to new or worn ex- 
haust valve faces adds 300 to 400 percent 
to their normal life, prevents burning, 
saves overhaul jobs, costs only a few 
cents per valve. 


This folder outlines the simple proce- 
dure any garage or shop equipped 
with acetylene welding equipment can 
follow. Eliminates your worries about 
valve replacements and saves money 
as well. 


, UL A 
ae worn ralrts 


with STOOD 6 


Write for folder 
‘Weld New Life On- 
to Worn Valves With 
Stoody 6” — no obili- 
gation. 


STOODY COMPANY 


1142 SLAUSON AVE., WHITTIER, CALIF. 


STOODY 6-THE mETAL 
THAT ADDS EXTRA MILES 





TO EXHAUST VALVE LIFE! 












Meter tester installed in the field to calibrate a liquid meter that 
is measuring condensate from a separator into a pipe line. This 
portable tester was devised when it was found impracticable to re- 
move meters and haul them to a central point for calibration. 


calibrate all meters under actual operat- 
ing conditions. The operating pressure 
was a maximum of approximately 750 
lb. and the flow rate through the meters 
was 20 to 30 gal. per min. As accurate 
testing was essential, plans were made 
to build a portable testing device. 

In the design of the portable tester it 
was necessary to have a device that could 
be hauled behind a coupe over any type 
road or trail; one that could be filled 
through the meter and would dump the 
condensate back into the pipe line, and 
especially a device by which a very close 
check on volume could be made easily. 
To obtain the proper volume of about 
60 gal., a section of 24-in. pipe was used 
with an 8-in. neck on each end. At each 
neck two Jerguson gage glasses were 
installed for use in calibration. One inch 
connections were made from both the 
top and bottom of the tank to insure am- 
ple volume for the flow of fluid. The en- 
tire tank was balanced on the trailer in 
such a manner that one man could set 
up the tank and, if necessary, make ihe 
test alone. High pressure flexible hose 
was used to make the connection between 
the testing tank and the meter installa- 
tion. Thermometer wells were installed 
to determine the temperature of the fluid 
being used. Hydraulic jacks were used 
to take the weight of the tank and fluid 
off the springs, thereby keeping the tank 
level while filling. 

The tank was calibrated with the co- 
operation of the city water department, 
thus it was possible to check the capacity 
both by volume and weight of the cali- 
brating fluid. 


Photographs by J, E. HAMPSON, ARKANSAS NATURAL GAS CORPORATION 
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The actual testing operation 1m the 
field is simple. One connection is made 
to the downstream of the meter and an. 
other to some point above fluid level on 
the separator. The-tank is then filled with 
gas to line pressure and the line from 
the separator moved to the downstream 
side of a closed valve downstream from 
the fluid meter. Condensate is then pas:- 
ed through the meter and into the test- 
ing tank displacing the gas. A reading 
is taken in the neck at the bottom of the 
tank and on the fluid meter at the start 
of the test. The flow is opened wide until 
the tank has filled, at which time read- 
ings are again taken on the tank and 
meter. With proper temperature correc: 
tions the proof of the meter can be cal- 
culated easily. By again hooking one 
connection on the separator and causing 
a slight differential across the tank it is 
possible to displace the liquid in the 
tank with gas and to save all the con- 
densate used in the test. Besides conserv- 
ing the condensate the ground is not sat- 
urated with condensate poured from the 
testing tank. 

The liquid meters have held their 
proof exceptionally well and in very few 
cases have needed adjustment. Adjust- 
ments are made in the field and a re: 
check made to insure the correct cali 
bration of the meter prior to its being 
put back into operation. 

Volumeter measurement is a compara: 
tively new field but at present the Ar 
kansas Louisiana Gas Company is oP 
erating about 45 meters on condensate 
wells with approval of all lease owners 
and each state.commission. xr 
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.-. WITH THE AID OF WORTHINGTON PUMPS 


Oil that comes up in Texas makes it possible for 
bombardiers to drop destruction squarely on Berlin. 
And all along the line—from petroleum field... 
to refinery ... to tank farms or shipping terminal 
... to bombers — many types of Worthington 
Centrifugal Pumps are on the job. 

And speaking of diversity, Worthington offers 
the broadest line of centrifugal pumps for petro- 
leum industries ...the only complete line of chem- 


ical pumps for the corrosive services... and the 
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world’s greatest wealth of pump application 
“know-how”. 

On the basis of the experience gained in solv- 
ing past and present pump engineering and ap- 
plication problems, Worthington is better pre- 
pared to provide the pump engineering required 
for the new processes ahead. Get in touch with 
our nearest District Office. Worthington Pump and 
Machinery Corporation, Centrifugal Pump Division, 


Harrison, New Jersey. 


BEHIND THE NAME 


NGTON .. 
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SAFETY IN THE REFINERY 


By JAMES K. SKIPTON, National Safety Council 


Staff Representative, Petroleum Section 


| EXCLUSIVE | OPERATORS of petro- 
leum refineries are 
keenly conscious of the safety problem. 
There is probably no industry where op- 
erations and safety work so closely as an 
integral unit. The threats of fire and ex- 
plosion are enough to make management 
take a deep and continuing interest in 
the prevention of accidents. 

Despite this interest, accidents con- 
tinue to kill and injure far too many pe- 
troleum refinery workers. Under the 
stress of war conditions, accident rates 
in refineries have risen. This rise re- 
verses the downward trend in accident 
rates during the prewar years. 

It is true that oil refineries have a rec- 
ord of frequency of accidents that is sub- 
stantially better than the average for all 
American industries. The accident sever- 
ity rate, however, measured in terms of 
man days lost, is higher than the na- 
tional average. 

What can be done to attack the prob- 
lem of accident prevention in refineries 
more effectively? 

There is no simple answer to that 
question. The fight for safety involves 
many factors, and only a few of these 
can be treated here. 


>» Organizing for safety. First of all, 
there is the matter of organization of the 
safety staffs of refineries. At present, sev- 
eral different organizational set-ups for 
safety are used in the industry. In some 
plants, safety is the responsibility of an 
independent department reporting di- 
rectly to the top management, just as do 
the operating and mechanical depart- 
ments. In other refineries, safety is or- 
ganized as a section of the industrial 
relations department. Sometimes the 
safety engineer is responsible to (or is) 
the personnel manager; sometimes he 
reports to the insurance and claims man- 
ager. He may serve in the same depart- 
ment as the fire protection force, or, as 
in a few cases, in the engineering de- 
partment. 

There are arguments pro and con on 
each of these types of organization for 
safety. The question is still an open 
one, although most safety engineers be- 
lieve that status as an independent de- 
partment reporting directly to top man- 
agement is the most effective. 

Whatever the chain of command, the 
safety engineer must work closely with 
and have direct access to all department 
heads. He must have the right and the 
responsibility to go into all departments, 
work with the managers and foremen, 
learn their problems, and contribute to 
the solution of those problems. Safety 
programs cannot be carried out effec- 
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tively if these programs are thought of 
as separate from the everyday life of the 
refinery. 

The reason for this is clear. Safety 
cannot be established on a foundation of 
special campaigns reaching the worker 
from outside his own department. Such 


campaigns can assist, but they are al- 


ways secondary to a rigorous and never- 
ending program within each department 
to build safety into the working habits 
of the employes, from the laborer to 
the skilled mechanic, from the foreman 
to the top superintendent. There is hard- 





Under stress of war 
conditions, accident 
rates have risen— 
Suggestions for solv- 
ing the problem of 
accident prevention. 





ly an operating decision made in a re- 
finery that does not affect safety—wheth- 
er it is the decision of a worker to turn 
a valve or the decision of the superin- 
tendent to revise his entire plant layout. 

It is not up to the safety department 
to make these decisions, but safety engi- 
neers have the responsibility to show all 
concerned the safety implications of 
their work activities, and thus to con- 
tribute to the correct solution of prob- 
lems. 


> New materials. The problems of safety 
are ever-changing. For example, the ex- 
pansion of refinery facilities under war 
conditions has created new safety prob- 
lems for the industry. To conserve nickel 
and chromium, substitute materials have 
been used that have less ability to stand 
up in refinery operation than have the 
prewar alloys. It has been the policy to 
design equipment in this war period with 
an estimated life of only 3 years before 
major repairs will be needed. 
some cases the conservation of 
needed materials has been achieved by 
using materials with less resistance to 
corrosion than those formerly employed. 
When the corrosion rates of these sub- 
stitute materials are known, safety needs 
can be met by stepping up replacement 
schedules and intensifying inspection 
activities. 
Some of the materials being used in 
refineries today have never been em- 
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ployed under exactly the conditions 
now face. Their corrosion rate 
these conditions is not completely know, 
They require constant inspection gy 
check-up, and generous allowances 
repairs. Ei 

Some of the new materials will 
less economical operation, and s 
them will be less satisfactory in sep 
than the preferred alloys. They need 
however, increase the number of ag: 
dents, provided the refineries re 
the need for maintaining a closer i 
tion of equipment in which these 
rials are used. 
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» Fire. There are few industries thatap 
as conscious of the fire hazard as ig th 
oil refinery. The precautions taken 
prevent and combat fires in refineries; 
elaborate and, in the main, effective. Ye 
despite these precautions, fires ogy, 
Human life, industrial equipment, ani 
stocks of petroleum products are log 
to the great benefit of our enemies. © 

These fires seldom result from any ob 
viously bad operating practices dictated 
by top management. They seldom regu} 
from bad engineering in the construction 
of the refinery facilities. By and larg, 
the industry has learned its fire lessons 
well, and makes few errors when it has 
the time to sit down and make its plan 
carefully. 

Though all this is true, and though 
the immediate cause of many fires ca 
be charged to some mistake or careless 
ness on the part of an employe, manage. 
ment is not relieved of responsibility. 
The fact that an employe is careless is 
an evidence of management failure. 

It is necessary to preach safety day in 
and day out. Yet preaching is not 
enough. Management, operating primar- 
ily through the lower supervisory per 
sonnel, must back up preaching with 
training, with check-ups, with correction, 
and with explanation. The entire staff 
must be “alerted” to spot dangerous 
work habits and see that they are elimi- 
nated. Finally, management must, for its 
own sake, if not for humanitarian reac- 
sons, create a plant environment in which 
carelessness has the least chance to 
cause serious fires. 

Static charges and exposed electrical 
equipment can cause serious fires an 
explosions. Wherever flammable liquids 
are moved, equipment and lines must be 
bonded to prevent static sparks. Electr. | 

ize 
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cal equipment should be explosionproo! 
wherever volatile flammable vapors may 
be encountered. This is especially true 
of switches, motors, light fixtures, and 
extension cords. floa 

The hazard caused by sparks from 
steel tools is, at the moment, a contro 
versial subject. Some refinery engineers, 
noting that non-sparking tools were be § Pos 
ing used to move steel parts against oth J can 
er steel parts, realized that sparks wert | esp 
created without causing explosioss. liq 
Some of them came to the conclusion 
that non-steel tools were not needed, 
since, apparently, sparks from steel do 
not carry enough heat to ignite hydro 
carbon vapors. Others point out 
though direct ignition is apparently rare, 
other substances, with a lower ignition 
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HW TYPE 850 LIQUID LEVEL CONTROLLER, and Type 86 Motor Valve in 
recycling plant—equipped throughout with Hanlon- Waters Regulators. 


FOR LIQUIDS OF ANY GRAVITY, TEMPERATURE OR WORKING PRESSURE 
From minimum variations of Y%4" to maximum “wide range" variations of 
120’. Liquid specific gravity range from .05 to 2.0 with standard floats. 
Special floats for control or indicating level ranges exceeding 120’. 


850 and 855 Displacement 

Liquid Level Controllers util- 
ize torsion tube assembly to transmit 
float movements, objectionable pack- 
ing glands and pressure type bearings 
are eliminated. Hence no leakage is 
Possible—and stem and float action 
cannot ‘‘freeze.’’ These controllers are 
especially suited to highly corrosive 
liquid service. 


Bo: Hanlon-Waters Type 


> 


The Type 1410 Pilot—standard 
with 850-855 level controllers—per- 
mits “snap” or “on-off” action level 
control by a simple adjustment 
which requires no extra tools. 

Like all of Hanlon-Waters 
extensive line of automatic 
controls, Type 850 and 855 
Level Controllers, in a wide 
range of models and sizes, are 
widely used throughout re- 


IF YOU HAVE A CONTROL PROBLEM, call on Hanlon-Waters engineers. 


raw on their fund of experience . . 


. on their readiness and willingness 


to help you. For informative bulletins or catalog, write Hanlon-Waters, 
15 N. Cincinnati Street, Tulsa, Okla. Affiliated with Climax Engineering Company, 
Clinton, Ia.; McAlear Manufacturing Company, Chicago. 
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H-W TYPE 1410 
LEVEL CONTROL PILOT 


Mountable on any 850 or 855 dis- 
placement liquid level controller where 
a torsion tube transmits float move- 
ments to reflect changes in liquid level 
or in gravity of the controlled liquid. 

This pilot features a very wide 
“throttling’”’ range, calibrated from 
0% to 300%, and higher if desired. Its 
specific gravity index provides a 
method of compensating for various 
gravities of liquids, or for “‘interface’’ 
gravities where “‘throttling’’ range is 
held exact in relation to the specific 
gravity setting. Can be set for “‘snap” 
or “‘on-off’’ action. 





finery, industrial, chemical and 
special products industries for stan- 
dard and special liquid level control 
applications. Write for Hanlon-Waters 
Bulletin No. 103. Despite heavy war 
production, Hanlon- Waters deliveries 
are prompt. 














(@émperature may be present, and these, 
in turn, might ignite the hydrocarbon 
vapors if “non-sparking” tools are not 
used. 

As this article is written, Underwrit- 
ers’ Laboratories is conducting extensive 
tests to determine the facts in this mat- 
ter. Safety conscious refinery men await 
the results with great interest. 

Management must insist on good 
housekeeping. Oil spills should be re- 
moved, tools kept in provided places, 
and passageways kept clear of obstruc- 
tions. Oily rags carry a constant threat 
of spontaneous combustion and should 
be kept in approved containers. Gasoline 
should not be used for cleaning. Clean- 
ing solvents, safe chemical cleaners, and 
kerosine may be used. 

Leaky valves and fittings are a men- 
ace, even on lines that do not carry flam- 
mable gases or liquids. A steam leak 
may mask a leak of flammable vapor. 
All leaking parts should be repaired 
promptly. 

No open flames should be permitted 
within a safe distance of tanks or equip- 
ment that contain flammable liquids. 
Smoking should be taboo except in spe- 
cifically designated areas, and electric 
lighters should be provided in these. 
Matches should be banned throughout 
the plant. 

Relief valves should not be placed so 
as to release flammable vapors at a low 
level. Outlets should be extended above 
the structure to dissipate the vapors and, 
of course, in many cases it is necessary 
to pipe the vapors to a blow-down stack. 


>» Work inside vessels. The refinery in- 
dustry has the benefit of efficient com- 
bustible gas indicators for determining 
the presence of explosive gases or va- 
pors inside vessels. Such devices should 
always be used by competent personnel 
before any employe is allowed to enter 
a vessel of any type. These devices, how- 
ever, do not guarantee safety by them- 
selves. 

In some vessels, flammable liquids or 
vapors may be trapped under coke or 
elsewhere. The atmosphere may be test- 
ed and found safe, yet the employe 
working in the vessel may be in grave 
danger, for trapped liquids or vapor may 
be released at any moment. 

The findings of a combustible gas indi- 
cator must be double-checked by the 
visual inspection of the vessel by a man 
competent to judge whether conditions 
are really safe. 

If there is the slightest doubt regard- 
ing the safety of the atmosphere in which 
a man must work, “hot work” should not 
be permitted and he should be required 
to wear the necessary respiratory pro- 
tection. In low concentrations of hydro- 
carbon vapors (ordinarily no more than 
0.5 per cent), canister-type masks pro- 
vide protection for a time. It must be re- 
membered, however, that one canister 
that protects against a certain gas or 
vapor may bé useless in the presence of 
some other vapor. The mask should be 
checked for fit and leaks before entering 
the area of use. 

As canister-type masks have a time 
limit on their effectiveness, it has been 
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fuel, according to the government. 





Fuel tablet for armed forees 


A 3-0z. wax fuel tablet to be used in battle areas for the quick prep. | 
aration of hot meals has been developed by Socony-Vacuum Oil Com. 
pany, Inc., in cooperation with the United States Army Quartermaster 
Corps. The little ‘‘stove’’ can be used to heat condensed soups, dehy. 
drated vegetables, coffee, and other field rations in from 8 to 10 min, 
It will burn from 25 to 30 min., or may be extinguished and used again. It 
provides a longer and more intense heat than any other type of ‘‘canned" 


The tablet is composed of high melting point refined paraffin wax, 
wood flour, and fine sawdust, and its size is 2 in. sq. and 1 ¥% in. high. 






















practice in the past to have each user 
note the time of exposure on the canister 
when he completed his job. This practice 
is now out of favor, for the time of effec- 
tiveness is definitely related to the con- 
centration of gas or vapor encountered. 
A canister might last a long time in a 
low concentration, yet lose effectiveness 
very quickly under the conditions found 
with high concentrations. The preferred 
policy today is to make the employe re- 
sponsible for immediate departure from 
a dangerous atmosphere the minute he 
detects any vapor or foreign odor inside 
the mask. 

The canister-type mask provides no 
protection at all against an atmosphere 
deficient in oxygen. Another danger of 
this type of mask is that it permits the 
employe to enter a dangerous atmos- 
phere alone, and without the presence 
nearby of fellow employees. This vio- 
lates what should be an ironclad rule— 
that no man enter a dangerous atmos- 
phere unless help is at hand to remove 
him in case of accident. 

With all these points in mind, some 
refineries have eliminated the use of 
canister masks entirely. They demand 
that fresh-air-hose masks be used— 
masks that have a direct outlet to air out- 
side the vessel in which the dangerous 
atmosphere is found. Certainly, such 
masks should always be used wherever 
H:S gas is encountered. Another desir- 
able safety precaution is the requirement 
that men wearing respiratory protection 
and working inside vessels wear life- 
lines by which they can be quickly 
hauled out in case of collapse. 


> Welding. Welding in the areas where 
flammable liquids or vapors may be 
found is a potential fire hazard in a re- 
finery. Welding operations should be 
kept, as much as possible, away from 
danger spots. Oil soaked ground should 
be avoided. Water hoses and extinguish- 
ers should be at hand, and it is good 
practice to wet down an area in which 
welding must be done. 

The most important step in prevent- 
ing fires caused by welding is not a me- 
chanical but an administrative one, how- 
ever. Fires are seldom caused by welding 
during major repairs. They often result 
from small, unauthorized welding jobs. 
A rigid operating rule requiring that no 
foreman can order any welding job, how- 
ever small, to be done without first ob- 
taining the permission of a designated 
management official will prevent most 
welding fires. 


THE PETROLEUM ENGINEER, January, 1945 


— 


> General. It is not possible here tp 
enumerate all the safe practices require 
for accident-free operation of an oil r. 
finery. The steam boiler insurance firm 
have prepared extensive literature anj 
standards for the safe operation of stean 
equipment. The experience of the cop. 
struction and other industries in such 
matters as scaffolding and walkway; 
should be studied. The use of internal. 
combustion engines and electrical 
ment calls for unrelenting vigilance, 
hicle operation and even the use of 
tools may cause lost-time accid 
safe practices are not followed. A 
aid room is well-nigh a “must,” and 
employees should be required to get 
first aid treatment for even the slighttst 
injury. 

The scope of the safety problem in the 
refinery industry is not even limited to 
on-the-job accidents. As a matter of fact, 
part of the discussion held during the 
Petroleum Section sessions of the recent 
National Safety Congress was devoted to 
the problem of off-the-job accidents. The 
representatives of the industry clearly 
expressed their conviction that the loss 
of manpower through off-the-job acct § ORI¢ 
dents is so serious as to force manage 
ment to take, if not a direct part, at least 
a strong interest and participation in the 
campaign for safe living outside the 
plant. 


>» Sources of information. The refinery 
safety engineer does not stand alone. He 
has impressive resources at his di 

in his development of a program. _ 

The American Petroleum Institute has 
done a great deal of work on the safety 
problem. This organization can sup 
much helpful information on the subject 
through its Department of Accident Pre- 
vention. Also, the A.P.I. has published 
authoritative data on safety for all 
branches of the petroleum industry, Its 
Central Committee on Accident Preven- 
tion has been largely responsible forthe 
excellent safety work done by the or 
ganization. 

During the last two years, the National 
Safety Council has had a staff member 
especially assigned to prepare safety ms 
terials and promote accident prevention 
activities in the petroleum industry. He 
works closely with the Petroleum Sec 
tion of the National Safety Co 
which is headed by John C. Askam, safé- 
ty director of the Ohio Oil Company. 

The activities of the National S 
Council are expanding to fit the c 
needs of the oil industry and useful it 
formation can be obtained from 
source. kx 
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Service Recommendations— Steam, Hot Oil, Gas, 
Gasoline, Water, Air, Mud Lines, Cementing, 
and Acidizing, pressures to 5000 Ibs., tempera- 
tures to 1000” F., cold rolled integral steel seats, 
permanently lubricated, modified Acme Nut 
Threads. Use hammer to tighten or loosen nut. 


SIZES %” to 4” 


PETRO A.A.R. Design 


Service Recommendations — A partial list of proven 
services: Pressures from a vacuum to 3000 lbs., 
temperatures from 100 below Zero F. to 1000 
above Zero F. on Hot and Cold Water, Ammonia, 
Steam, Hot and Cold Oil, Oil Vapor, Gas, 
and Air. 


SIZES Ye” to 3” 


A simple, easy to handle, moderately priced 
Orifice Union, for flow control of Steam, Oil, 
Ammonia, Water, Chemicals, Gas, and Air; also 
for metering. Cold rolled carbon, or 18-8 stain- 
less steel plates. 


SIZES %” to 3” 


Write for Pamphlet AM-67. 


ORIGINATORS AND PIONEERS OF FORGED 
STEEL UNIONS SINCE 1912 


THE CONTINENTAL SUPPLY COMPANY 
General Offices: DALLAS, TEXAS 


EXPORT DIVISION 
30 Rockefeller Plaza New York City. N. Y. 


Representatives 
MEXICO ARGENTINA ENGLAND TRINIDAD BRAZIL 


CONTINENTAL & 
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PREVENTING FREEZE-UPS OF PILOT REGULATORS | =: 
two Lay 
revolve 
tain th 
By LAURANCE S. REID, Southern Natural Gas Company - 
° ° ° tube, 
Assistant Chief Engineer |). ¢a: 
) Cap 
alumin 
| EXCLUSIVE Freezing of pres- > Design and construction. The unit base, and passes to the pilot regulator, —__yater 
sure regulators is a discussed here is suitable for operating A bypass is provided so that the alumina by wei 
common occurrence during cold weath- pressures up to 500 lb. per sq. in. The may be changed without disrupting sery. _ ing 01 
er, particularly when handling wet or assembled unit is shown in Fig. 1. Wet ice. A bill of material is shown in Fig, | and su 
partially dehydrated gas. Small pilot gas enters the manifold and is diverted and it should be noted that the manifold | _jacity 
regulators on pilot-loaded installations is assembled with standard %4-in. nipples | jacity 
seem to be especially subject to freezing, «—_ss##s##iiaaemnwwae so that only one piece of pipe must be |p inst 
causing loss of pressure and ultimate cut to fit. . operat 
failure on the downstream side of the Small dehydrator in- Structural details of the dehydrator ya has 
main regulator setting. Heated regulator vessel are shown in Fig. 2. Although the ad a 
houses, pipe-line heaters, substitution of stallations avoid loss drawing specifies a Van Stone flange, it old 6 
weight-loaded diaphragms, and numer- is obvious that a welding neck, slip-on, capa 
ous other devices have been used to in- Oo f pressure and ulti- or back-welded screwed flange may be | jlumit 
sure against pilot regulator freeze-ups, used. Old cast-iron or defective steel If, { 
but many of these are costly and others mate f ailure on down- flanges make an ideal base plate. When | jhe re 
result in poor regulation. - the gasoline content of the gas is high, | 1400 
Experience in the dehydration of large stream side o f the a drain should be installed in the bottom | tent w 
volumes of natural gas by means of ad- ‘ z head of the vessel. cu. ft. 
sorption of water vapor on activated main r egulator setting. Details of the alumina canister are | {ore, | 
alumina has led to the development and shown in Fig. 3. The canister may be | mately 
successful use of a small dehydrator for Soa Sosa is SS SS made of salvaged 3%%-in. 0.D. boiler ing to 
pilot regulator supply gas. This basic tube and light gage sheet metal through- | that t! 
idea may be applied wherever pilot- to the dehydrator, entering the vessel at out. It consists of a top flange, sized to | depen 
loaded controls are used by modifying the top. The gas passes downward clamp between the flanges of the pres- | bled o 
the design according to pressure re- through a bed of activated alumina and sure vessel, welded to a boiler tabe 3% | | sho 
quirements. gives up its water, leaves the vessel at the in. O.D. by 29% in. long. A perforated | tate u 
| carryi 
' ) 
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0-gage plate is welded to the bottom of 
the tube. Four ¥-in. bolts are tapped 
and sweated into this plate in order to 
damp two layers of common household 
green wire between it and a second 
late with matching perforations. The 
two layers of screen wire mesh should be 
volved through an angle of 45° to ob- 
ain the smallest openings. A round bar 
handle is welded to the top end of the 
he, as shown, to facilitate handling 
the canister. 


) Capacity of the unit. New activated 
iumina has an adsorptive capacity for 
yater up to approximately 11 per cent 
yy weight. Contamination from lubricat- 


jg oil, absorber oil, gasoline, glycol, 
_ gdsulphur compounds all affect the ca- 


ycity adversely so that an average ca- 
acity of S per cent by weight is assumed 


| insure an adequate safety factor for 


operation under usual conditions. Alumi- 
tahas a bulk density of 50 Ib. per cu. ft. 
ad a properly packed canister will 
hold 634 lb. of this material. Based on 


_acapacity of 5 per cent by weight, this 








alumina will take up 0.3375 Ib. of water. 

If, for example, the gas handled by 
the regulator had a dew point of 50° F. 
400 lb. per sq. in. gage, its water con- 
tent would be 24 Ib. per million standard 
cu. ft. or 0.024 lb. per M. cu. ft.’ There- 
fore, the alumina would dry approxi- 
mately 14 M. cu. ft. of supply gas pass- 
ing to the pilot regulator. It is obvious 


| that the service life of each charge will 
| depend upon the rate at which gas is 


bled off the regulator diaphragm. Table 
| shows the effect of variation in this 
rate upon the service life, based on gas 


| carrying 0.024 lb. of water per M. cu. ft. 


TABLE 1 


Effect of variation in the rate of gas 
bled from the regulator diaphragm on 
the service life of the dehydrator 

charge 
Hourly rate of flow from Maximum number of 
bleder valve, std. cu. ft. days in service 


10 

15 39 
20 29 
25 23 
30 19 


In designing a pilot regulator dehy- 
trator for a specific use, particular at- 
tntion should be given to the water con- 
nt of the gas supplied to the regulator 
insure adequate adsorptive capacity. 
the large quantities of water vapor con- 
ined in gas saturated at pressures up 
» 200 lb. per sq. in. would require a 
lger unit than the one shown here. 
‘aller units to process gas at higher 
messures would likely be limited to a 
sin. dehydrator vessel because of me- 
thanical difficulties in fabricating an ad- 
wrbent canister. 


) Operating practice. This unit is de- 
‘gned to use 4-8 mesh activated alumina. 
ur experience is limited to Alumina-A, 
iduced by the Aluminum Ore Com- 
any, and Florite, produced by the Flori- 
Company. Both materials have given 
tod results in this service. 
Great care must be exercised in charg- 


= 
“Natural Gas Pipe Line Dehydration,” by 
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45° for smallest openings. 
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BOTTOM PLATE SECTION 'B-8° 


FILTER PLATE DETAILS 





ADSORBENT “CANNISTER DETAILS 
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ing the unit with adsorbent to avoid ex- 
cessive fracture and dusting. Have the 
empty canister ready to fill before open- 
ing the sealed packages of adsorbent in 
order to prevent excessive exposure to 
the atmosphere and preserve maximum 
capacity. Tilt the canister sharply to 
one side and pour the adsorbent in, al- 
lowing it to slide down the inclined sur- 
face. Avoid a free fall. When full, raise 
to an upright position and tap the can- 
ister sides sharply to settle the adsorb- 
ent, then fill to within ¥%-in. of the 
handle and install the canister in the 
dehydrator vessel. When tight, discon- 
nect the union on the outlet line and 
gently blow all dust from the vessel and 
lines that otherwise might plug the regu- 
lator. Connect the union and pressure 
the vessel slowly through the inlet valve. 
Open the discharge and close the bypass 
and the unit is in service. For best re- 
sults, set or check the bleeder rate with 
a positive meter, tag the dehydrator 
showing the date the last change was 
made and the date the next change is 
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due, and keep a fresh charge of ad- 
sorbent available. 


>» Regeneration of adsorbent. In some 
cases it may be desired to regenerate the 
spent alumina. This may be done by 
heating the material to not more than 
350° F. in a closed retort, under vacuum. 
Maintain this temperature and vacuum 
for 2 hr., then cut the fire and allow the 
retort to cool. Release the vacuum, open 
the retort and seal the adsorbent in air- 
tight containers as quickly as possible. 
Mason-type fruit jars are entirely satis- 
factory for this purpose. 

Do not attempt to regenerate this ma- 
terial in an open-flame domestic oven, 
for alumina will adsorb substantial quan. 
tities of gasoline. 


> Conclusion. Service men must know 
how and why the units work and must 
appreciate their limitations to obtain the 
best results. Successful operation is at- 
tested by the 8 pilot regulator dehydra- 
tors now in service on the Southern Nat- 
ural Gas Company’s system. kk 
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PLAN FOR SAVINGS IN 1945 
With Linde Methods, Gases, and Equipment 





Savings of time, money, and materials in oil field and refinery operations are ~ Wil 

, has a ae - 
being made by the use of Linde-developed methods for the cutting, joining, form- a gi 
' a . : be | 
ing, and treating of metals. Applications of some of these methods and the equip- adje 
ment required to use them are illustrated here. si 

















J 
OXY-ACETYLENE FLAME-HARDENING—Oxy-acetylene 
flame-hardening imparts a hard, wear-resistant case to steel and 
iron parts by means of heating and quenching. Because the in- 
tensely hot oxy-acetylene flames can be closely controlled, it is 
possible to limit the hardening to points where wear occurs. It 
does not affect the chemical composition or toughness of the core. 
Tool joints, machine parts, crane wheels, rolls, gears . . . any wear- 
ing part... can be made to last longer by flame-hardening. Linde bil 
engineers can show you how to use it. tot 
W 
TI 
UNIONMELT WELDING -— Linde’s UNIONMELT 2utomatic 0: 
electric welding process, produces high-quality welds at remark- in 
ably high speeds—without flash, glare, or sparks. - 
Eighteen-gage steel, for example, can be joined at the rate of 12 be 
feet per minute . . . 1-inch steel as fast as one foot per minute. : 
Welds produced by the UNIONMELT process are clean and dense, ‘a 
strong and ductile. Full penetration and uniform quality are fi 


assured by automatic controls set by the operator. 

UNIONMELT welding is widely used in the fabrication of such 
metal products as pipe, pressure vessels, storage tanks, shell cases, 
ships, truck wheels, and anchor chains. Linde can show you how 
you can use the UNIONMELT process. 








OXY-ACETYLENE FLAME-PRIMING — Oxy-acetylene 
flame-priming of steel storage tanks and other equipment, before 
painting, removes loose scale, rust, moisture, and corrosive salts. 
Flame-priming is followed immediately by wire brushing and close 
behind this comes the painting. As a result the metal is clean, dry, 
and still warm—causing the paint to go on faster, bond tighter, dry 
faster, and last longer. 

Flame-priming can be applied to structures of practically any 
size. Irregularity of shape, recesses, rivets, or other “hard-to-get-at” 
parts offer no obstacle. This process is easy to learn, easy to use, 
and requires only a small amount of equipment. 
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GOUGING WRINKLE-BENDING OXY-ACETYLENE 


With OxwELpD blowpipes The intensely hot, easily con- 


HARD-FACING . 

. ! WELDING Haynes STELLITE alloys ap- 
equipped with gouging nozzles, trolled oxy-acetylene flame is Oxy-acetylene welding, used plied by means of the oxy-acety- 
a groove of surface metal can used to wrinkle-bend pipe, pro- with flame-cutting, makes it lene flame makes parts that are 
be removed without harm to viding a smooth, long-sweep possible to produce fittings of subject to abrasion, heat, or cor- 
adjacent areas, eliminating chip- bend, without thinning the pipe any size or angle from stock rosion last up to twenty-five 


ping and grinding. walls, pipe at low cost, as needed. times longer. 


Apparatus and Supplies for Every Application 
of the Oxy-Acetylene Process 


MACHINE 
APPARATUS 


Included in the OxwELp line 


HAND APPARATUS 
Oxy-acetylene apparatus 





of apparatus are portable 
and stationary oxy-acetylene 
machines for cutting shapes 
or straight lines; flame-hard- 
ening apparatus; bar and 


which may be ordered from 
Linde includes oxy-acetylene 
blowpipes for all welding 
and heating work; oxy-acet- 
ylene cutting blowpipes, cut- 











ting attachments, and nozzles; oxy-acetylene descaling and 
flame-priming equipment. OXWwELD apparatus is supplied from 
Linde offices and warehouses. The PuUROX and Prest-O-WELD 
line, and Prest-O-LitE air-acetylene appliances for soldering 
and brazing, are distributed by industrial and automotive 
jobbers. 


billet cut-off machines; automatic welding equipment; and trac- 
tor units for plate-edge preparation. 


WELDING RODS 
AND SUPPLIES 


The many kinds and sizes of 
OXWELD high quality weld- 
ing rods make it possible to 
select the one that will give 
best results on each job. The 
OXWELD line also includes 
fluxes, gloves, goggles, light- 
ers, hose, and asbestos paper. Rods and supplies may be ordered 
from Linde or from automotive and industrial jobbers. 





OXYGEN, ACETYLENE, CARBIDE 





A booklet describing use 
of LINDE oxygen, PREST- 
O-LITE acetylene, 
UNION carbide, and 
OXWELD apparatus in 
these and other proc- 
esses will be sent with- 
out charge on request. 
Ask for Form 5268A. 


GENERATORS 
AND MANIFOLDS 


OXWELD acetylene genera- 
tors have maximum gener- 
ating capacities of from 30 
to 9,000 cu. ft. per hour. 
OxweEtp manifolds central- 
ize oxygen and acetylene 
supply from cylinders. 


BUY UNITED STATES WAR BONDS AND STAMPS 














Tue LinpE Air Propucts COMPANY 


Unit of Union Carbide and Carbon Corporation 


30 E. 42nd St., New York 17,N.Y UCC HO liilectmrmOli cas wallet. tm eles. 





In Canada: Dominion Oxygen Company, Limited, Toronto 
zg 





Maritime “M” Awarp 
FOR OUTSTANDING 
Propuction ACHIEVEMENT 


The words ‘*Linde,"’ “'Prest-O-Lite,’’ “‘Union,”’ ‘‘Oxweld.”’ **Purox,”* *‘Prest-O-Weld,"’ ‘Haynes Stellite,”’ 
and “Unionmelt” are trade-marks of Union Carbide and Carbon Corporation of its Units. 
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[NTERMITTENT INJECTION IN AIR AND GAS DRIVE 3 


P 533.2 


By RALPH F. NIELSEN and S. T. YUSTER, Pennsylvania State College’ 


Tue use of intermittent, rather than 
steady injection of air or gas has been 
practiced in certain areas for a number 
of years. There may have been several 
reasons for beginning this practice orig- 
inally. One reason was probably to save 
compression costs or make one compres- 
sor take care of more wells, especially 
if there were loose streaks taking large 
quantities of air. In this case it may 
have been simpler to intermit than to re- 
luce the pressure on the loose streaks, 
or the operator may have felt that by 
this intermittent action he would keep 
the advantage of the higher gradient and 
at the same time save compression costs. 
On the other hand, the operator may 
have felt that some kind of intermittency, 
or alternation of input wells, or “slug- 
ging” to use a common term, would pro- 
duce certain movements in the sand that 
would increase the oil recovery. What- 
ever the original motive, a certain 
amount of success was reported, as, for 
instance, higher rates of recovery or low- 
er gas-oil ratios. 

These field reports led to the initia- 
tion of some laboratory experiments with 
both small cores flowed radially and long 
horizontal cores flowed linearly by an 
intermittent air stream. The laboratory 
studies did not show any increase in 
ultimate recovery, higher production 
rates, or lower gas-oil ratios, as com- 
pared with steady injection at the same 
pressure differential. For this reason it 
seems quite likely that any beneficial ef- 
fects in the field are due to other process- 
es than the mere intermittency of the 
driving medium. These other processes 
are such as do not lend themselves to 
laboratory recovery experiments. 

Several different suggestions have 
been made with respect to why some 
kind of intermittent injection might be 
beneficial, aside from the saving in com- 
pression costs. One of these relates to 
sands in which there are wide variations 
in permeability. On the off-cycle, that is, 
when injection is turned off, the rate of 
pressure decline will be most rapid in 
the most permeable streaks, assuming 
that air has broken through to the pro- 
ducing well. This will cause a pressure 
gradient from the tight to the loose sand, 
and, if this gradient is high enough, some 
oil might flow into the loose streak 
where it could be carried more quickly 
toward the producer. The question is, 
how much of a gradient might be ex- 

*Presented at the eighth technical confer- 
ence on petroleum production held at the 
School of Mineral Industries, The Pennsyl- 


vania State College, State College, Pennsyl- 
vania, on October 27-28, 1944. 

tDivision of Petroleum and Natural Gas, 
School of Mineral Industries, The Pennsyl- 
vania State College, State College, Pennsyl- 
vanilla. 
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pected between a tight and a loose streak 
that intercommunicate. Theoretical cal- 
culations can only be made for certain 
idealized conditions, but they give an 
idea of the order of magnitude of the 
gradients for actual conditions. For in- 
stance, (Fig. 1), consider a 5-spot in 
which the distance from input to pro- 
ducer is 200 ft., and the shot producing 
well has an effective radius of 10 ft. As- 
sume that there is a 5-ft. layer having 
an effective permeability of 100 md. to 
air, adjacent to a 5-ft. layer having an 
effective permeability of 1 md., and that 
air occupies 10 per cent of the total sand 
volume. Assume, also, that the two lay- 


setete 





> Ws 


Experimental data on 
theories relating to ef- 
fectiveness of intermit- 
tent injection as means 
of repressuring sands 
for secondary recovery. 





. opnennnes, 
Sas PEP RITS. 





ers are intercommunicating, that is, not 
separated by shale breaks. If the pres- 
sure at a point midway between input 
and producer is 100 lb. and the input is 
closed, the pressure in the loose streak 
would decline about 2 lb. an hour if 
there was no connection with the tight 
streak (see Fig. 7). If the tight streak is 
feeding air into the loose streak, how- 
ever, the pressure decline will be only 
about half as fast assuming equal porosi- 
ties and saturations in the two streaks. 
If the tight streak loses its air by linear 
flow into the lose streak, then the verti- 
cal pressure differential across the 5 ft. 
of tight sand is calculated to be 134 lb.; 


that is, the vertical gradient would be 
0.35 lb per sq. in. per ft. From this jt 
looks as though the cross gradients may 
be important in the case of large differ. 
ences in permeability. 

A second theory regarding why inter. 
mittency might increase the recovery 
rate relates to the redistribution of flow 
lines after the inputs are closed and there 
has been time for some pressure decline 
to take place. The full lines in Fig. 2 
are the “steady state” flow lines for a 
5-spot during injection. The dotted lines 
represent the flow lines after steady state 
has been established with all inputs clos. 
ed and the producers simply draining the 
sand by gas expansion. It will be noticed 
that the flow lines near the inputs have 
been changed in direction, however, 
where the greatest change in direction 
has occurred the gradient becomes very 
small on the off-cycle. 

A third theory on how intermittent in. 
jection might work to advantage has to 
do with pattern rearrangement. That is, 
the inputs are alternately opened and 
closed in some regular manner. The oil 
in certain parts of a 5-spot or 7-spot 





he 





b. 


¥; 





would then be hit first from one side and & 


then the other, so that a sort of zig-zag 
movement would be imparted. Take the 
case of a 7-spot. Fig. 3 shows the the 
oretical flow lines when air is being in- 
jected into all the input wells. Fig. 4 
shows the theoretical flow lines after 
steady state has been reached with only 
every other well being injected. The full 
lines are for one set of three inputs and 
the dotted lines for the other. The areas 
where the dotted and full lines cross 
were the so-called “dead” areas when all 
inputs were open. By alternating the in- 
puts in the manner shown and allowing 
sufficient time to obtain more or 

steady state on each part of the time 
cycle, there would be a zig-bag move 
ment in these areas. It seems reasonable 
to suppose that any patches of relatively 
high oil saturations that might be left 





FIG. 1. Calculated pressure drop across 5-ft. layer of 1-md. sand adjoin- 
ing 5-ft. layer of 100-md. sand. Absolute pressure, 100 Ib. per sq. in. 
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' “ilenacious, tough and cou- 
rageous.%.there probably is 
no more terrible antagonist 
than a wounded Grizzly 
Bear pursuing an attacker: 
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SAVES STEEL... aud prevents accidents! 


This Grizzly combination (1: “No-Wip" Line Saver and 2: Wire Line Turn Back) is essen- 
tial to drilling operations now and after the war, too. It not only saves miles of valuable 
steel wire lines every year, and solves all line and spooling troubles—by minimizing 
wear it avoids weakening and breakage of lines and consequent serious accidents; 
eliminating the hazard of eye injuries from splinters. Economical safety insurance that 

















pays dividends in a practical way. At leading supply stores. 
GRIZZLY MANUFACTURING COMPANY 


Manufacturing Plants: Los Angeles, California and Paulding, Ohio 
Houston, Texas « Oklahoma City, Oklahoma » Casper, Wyoming 
Export: The Continental Supply Co., Inc. +» New York City 
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FIG. 2. Steady state flow lines in 
a 5-spot of uniform permeabil- 
ity. Dotted lines show gas flow 
after inputs have been closed 
and steady state established. 


in the areas just mentioned, under steady 
injection, might gradually be moved with 
periodic pattern rearrangement. 


> Length of time cycles. Now all these 

theories depend on having a sufficiently 

long time cycle for the intermittency. 

The cycle must be long enough to allow 

a considerable pressure decline and 

build-up in the case of straight intermit- 

tency, or long enough to allow a read- 
justment of flow lines in the case of pat- 
tern rearrangement. If we know approxi- 
mately the sand dimensions, porosity, 
saturations, and average pressure, it 
would be a simple matter to estimate the 
rate of decline from the rate of air and 
gas production at the producing wells. 

For instance, assuming a sand thickness 

of 30 ft., a drainage radius of 175 ft., 

15 per cent porosity, 50 per cent satura- 

tion, and an average pressure of 160 

lb. gage, the total gas in the sand is 

3.14 & 175° 0.15 K 0.50 & 175/14.7 = 

2,600,000 standard cu. ft. If 25,000 cu. 

ft. are produced per day, which is a fair 

average in the Venango area, then the 
average pressure would decline at about 

1 per cent per day. In that case it would 

take more than 2 months to get a 50 per 

cent pressure decline, if allowance is 
made for the fact that production will 
decrease with pressure decline. A for- 
mula that makes allowance for the pres- 
sure distribution due to radial flow and 
also for the decrease in production with 
time is: 
1 

DP de ne aoe 

Qt ee: + ] 

(P?— py fv oP. 

Where: 

P = pressure at the outside boundary 
of the area of drainage after t 
days, 

Q, = air and gas production in cu. ft. 
per day at zero time, 

P, = absolute pressure in atmos- 
pheres at-the boundary at zero 
time, 

p = absolute pressure at the produc 
er in atmospheres, usually one, 

f = fractional part of the sand vol- 
ume occupied by air, and 
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FIG. 3. Flow lines a 7-spot with 
continuous injection at all in- 
puts, for steady state conditions 
and uniform permeability. 





FIG. 4. Flow lines in a 7-spot 
with every other input closed, 
for steady state conditions and 
uniform permeability. When 
open and closed wells are inter. 
changed, dotted lines apply. 


FIG. 5. Pressure decline and distribution in 4-spot. 
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104 Here’s an insulation that can take hard 
- knocks without denting or shattering—can 
7 withstand severe vibration without either 
sagging or gapping. Unibestos’ resilient, 
90 = ° 
tough fibrous construction affords outstand- 
“ ing structural strength. 
- 


Unibestos is available in half-section form 
304 up to 30” pipe diameter and in quarter- 
section form from 32” to 60”, in thicknesses 
from %” to 5” . . . Single layer construc- 
tion is available for service up to 1200°. 









are: ee) 





UNION ASBESTOS 


MEANS PROGRESS IN INSULATION 
AND RUBBER CO. 





PLANTS: 1821 S. 54th Ave., CICERO, ILL. © PATERSON, W. J. © BLUE ISLAND, ILL. 


10 \ 
— UNION ASBESTOS AND RUBBER CO. OFFICES: CHICAGO © CICERO, ILL. © WEW YORK © SAN FRANCISCO + PATERSON, N. J. 


COPYRIGHT 1944 





y, 19459 THE PETROLEUM ENGINEER, January, 1945 203 


























VY =total bulk volume in cu. ft. of 
the sand to be drained by the 
producer. 

The equation was obtained by com- 
bining the radial flow formula with Mus- 
kat’s’ formula for pressure decline in a 
gas sand penetrated by a well. If there is 
gas coming out of solution the decline 
will be slower than given by the formula. 

In a case like the one just calculated, 
then, the length of the time cycle for in- 
termittent injection should be of the or- 
der of several months; that is, injection 
should be continuous for about 2 months 
and then turned off for 2 months. 

Ordinarily of course a calculation like 
the preceding is unsatisfactory because 
one can only make a rough estimate of 
the saturation and other quantities nec- 
essary. The best indication of pressure 

‘The integrated form of equation 12; p. 
711, Flow of Homogeneous Fluids 

McGraw- 


Porous Media, by Morris Muskrat, 
Hill Book Company, 1987. 





decline is the decline in gas and air pro- 
duction from the producing wells. Meas- 
urements made at the injection wells do 
not mean much, because they only meas- 
ure a localized effect around the well 
bore. 

This is illustrated in a field experi- 
ment that was made this summer. The 
experiment was conducted on a 4-spot 
that had been under steady injection for 
a long time, so that fairly steady condi- 
tions had been established. The input 
wells each had 3 air lines, 2 to the sec- 
ond sand and | to the third sand. Air 
was cut off on all the lines on all 3 inputs 
at the same time, and the wellhead pres- 
sures were read at short intervals on all 
the lines. The producing well was equip- 
ped with both an orifice meter and an 
integrating meter. Fig. 5 shows essen- 
tially the outcome of this experiment. 
The top curve gives the general form of 
the pressure distribution when the wells 


FIG. 6. Pressure decline in a 4-spot as 
shown by daily gas-air production from pro- 
ducing well after shutting off input wells. 





FIG. 7. (See text for constants.) 
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1000 MD. 
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PRESSURE DECLINE AND BUILD-UP CURVE FOR INTERMITTENT INJECTION IN 5 SPOT 


are being injected in a line joining » 
input well with the producer. The em 
responding segment of the 4-spot is gi 
below. The high pressure gradig; 
(shown by the steepness of the cy 
near the wells are due to the radial {| 
As soon as injection stops, there jg 
longer flow from the well bore into ¢ 
sand, and hence this gradient soon 
out. This was shown by the rapid dre 
in wellhead pressure on all the lines 
After a few hours it had dropped fr 
20 to 30 per cent in most cases. As would 


be expected, however, there was no meas. 


urable change in air and gas production. 
at the producing well, showing that {i 
pressure over the greater part of the 
spot was virtually unchanged. The p 
sure distribution after 3 hr. is given hy 
the second curve, and it is seen that afte 
3 hr. only the small shaded area of {f 
segment of the 4-spot is affected by ¢ 
injection being cut off. After 2 days there 
is still no appreciable pressure decline 
except near the input, and after 38 days. 
the length of the test, the average decline 
was only about 9 per cent, as determined 
from the production decline. The air and 
gas production is shown in Fig. 6. In the 
38 days the daily production dropped 
from 7950 to 6600 cu. ft. Considerin 
that the flow is proportional to the sq 

of the pressure at the edge of the radi 
of drainage, the pressure decline is only 
about 9 per cent. In other words, 
attempt to measure pressure decline 
the inputs after they have been closed 
gives a false idea of what is going on 
over the major part of the area, unless 


allowance is made for the initial straight | 


ening out of the gradient. 

From the above data, if we were to try 
out the effect of intermittency or pattern 
rearrangement on this 4-spot in the light 
of the theories, the input wells should be 
closed for about 6 months at a time. It 
is true that the effective permeability of 


this particular 4-spot to gas is below the © 
average. But even if we take an average 


case, say 1000 to 1500 cu. ft. per day per 


foot of sand for each well, a calculation © 


would indicate that the time cycle would 
be of the order of a month or two. 

The air or gas throughput is ordinar- 
ily very much less than would be cal- 
culated on the basis of the dry perme- 
ability profile, due to the simultaneous 
flow of gas and liquid. For example, in 
the above field test, the average effective 
permeability to air is calculated to be 
only half a millidarcy on the basis of the 
throughput, whereas the core analysis 
gives 70 md. average. : 

In a loose streak that has been aired 
out for a long time the effective air per- 
meability may approach the order of 
magnitude of the dry permeability. In 
such a case the time required for a 50 
per cent pressure decline may be of the 
order of only a few days. Fig. 7 shows 
some theoretical decline curves for a 5- 
spot with 200 ft. spacing between input 
well and producer, the producer shot to 
an effective radius of 10 ft. and air 0 
cupying 10 per cent of the total sand 
volume. Even if the average permeab 
to air is 1000 md., which is probably 


38 
li} 


more than would ever be encountered, it _ 
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©The Standard Oil Company of California has set a 
new world’s deep-drilling record in carrying its K. C. L. 
0-13 to a depth of 16,246’. 

Two Parkersburg 36” Hydromptic Brakes were used to 
provide safe, sure control of the 16,246’ of drill pipe. We're 
proud of the way they performed and the part they played 
insetting this new world’s record. 

For almost 12 years Hydromatic Brakes have been help- 
ing operators reach greater and greater depths and add 


more and more oil to the nation’s reserves of this vital 
resource. And almost without exception, every Hydromatic 
Brake in use has paid for itself several times over in sav- 
ings on brake maintenance costs alone. 


THE PARKERSBURG RIG & REEL CO. 


PARKERSBURG & OCS PRODUCTS 
GENERAL OFFICES, PARKERSBURG, W. VA 
Plants of Parkersburg, W Va., Coffeyville, Kan 
District Offices 


Delies Houston - es pretes Tulse 
New York 





PARKERSBURG 





would require 4 hr. for a 50 per cent pres- 


ure decline. The build-up curve for the | 


on-period is also given, taking into ac- 
count continuous flow at the producer. 
Curves for both 1000 and 300 md. are 
given, and these curves would apply to 
30 and 100 or 3 and 10 by simply mulkti- 
plying the time scale readings by 10 or 
100 as the case may be. Anyway, it would 
have to be an unusually loose streak if 
an intermittency cycle of an hour or even 
a day would have much effect on chang- 
ing the flow lines. 

As mentioned, the use of time cycles 
that are too short to be noticed (except 
around the input wells) is the same as 
injecting continuously at a lower pres- 
sure. For such short time cycles, the 
equivalent continuous injection pressure 
is dependent on the relative lengths of 
the on and off times. This is shown by 
the dotted curve of Fig. 8, which was 
calculated from Fig. 7. For instance, if 
the valves on the input lines are open 20 
min. out of every hour, or one-third the 
time on short cycles, this would be 
equivalent to injecting continuously at 
65 per cent of the line pressure used 
intermittently. 

There have been favorable reports, 
such as reports of lower gas-oil ratios, 
on the use of intermittent injection even 
with time cycles as short as an hour or 
less. It would be difficult to explain this 
on the basis of the intermittency alone, 
unless there are some extremely loose 
streaks or fissures. In that case the inter- 
mittency might possibly be communi- 
cated to the greater portion of the sand 
in such a short time. This could prob- 
ably be determined by noting whether 
the pulses were noticeable as a periodic 
change in air and gas production at the 
producing wells. On the other hand. the 
question arises as to whether the same 
results would not have been obtained by 
continuous injection at a lower pressure. 
There is, of course, no way of telling, un- 
less both methods were tried. If the loose 
and tight streaks are set off by packers, 
then lowering the pressure on the loose 
streak would be expected to lower the 
gas-oil ratio at the producing wells. If 
the loose and tight streaks intercom- 
municate at some places, then lowering 
the pressure on the loose streak might 
conceivably increase the rate of oil pro- 
duction by letting some oil go from a 
tight to a loose streak. 

The full lines in Fig. 8 show the effect 
of relative lengths of on and off times 
on the pressure fluctuations at the mid- 
point between input and producer. The 
absolute length of the whole cycle would 
have to be determined experimentally 
by the methods described previously. 
The pressures are given as per cent of 
the so-called “steady state” pressure. 
that is, the maximum pressure that would 
eventually be reached over most of the 
5-spot with the given injection pressure 
and the producer open. One thing that 
follows from these curves that is really 
self-evident, is that the on-period re- 
quired to get a certain average sand pres- 
sure can be shortened by raising the in- 
jection pressure, but the decline period 
depends entirely on how fast the air can 
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escape from the producer, and nothing 
much can be done about it. In view of 
compression costs, and the fact that the 
throughput in the long run is governed 
by the conductivity of the entire 5-spot 
or 7-spot, one should inject from 30 to 
50 per cent of the time. Very short on- 
periods as compared to off-periods is in- 
efficient use of the work of compression, 
regardless of the total length of the time 
cycle. 

If intermittent injection is to cause 
any kind of change in direction of flow 
lines, long time cycles must be used. So 
far as can be learned, there has been no 
attempt to use intermittent injection or 
periodic pattern rearrangement with 
time cycles determined by pressure de- 
cline tates as measured by air and gas 
production decline. However, the writ- 
er’s attention has just been called to a 
particular area in which input wells were 
alternated at intervals of 3 months. Oil 
recovery rates were reported to be more 
than doubled by changing from steady 
injection to this procedure. Field experi- 
mentation along these lines should be 
well worth the effort, and it is hoped that 
— experimentation can soon be start- 
ed. 


FIG. 8. Pressure at point mid-way between input and 
producer as affected by relative on- and off-time. 





> Derivation of formulas. The calcu}, 
tion of the curves of Fig. 7 is based» 
the similarity of the 5-spot formula ( 
reference to Muskat) to the radial 
formula. For gaseous flow in a 5-spot 
uniform permeability with all wells 
ing the same radius: = 
Q= 7 hk(P*— p* ) 















































9 P= 

2u log, 186, 

Where: 

() = rate in cc. per sec., 

h = sand thickness in cm., 

k = permeability in darcys, 

P and p = absolute pressures 
the input and producer, te 
spectively, in atmospheres 

u = viscosity in centipoises, 

d = distance from input to pro 
ducer, and ae 

r = well radius, the last two being 
in the same units. 

It is seen that nearly the same rate 
would be obtained by using the radial 
flow formula for one well, if it is as 
sumed that the square of the pressure 
half way between the input and producer 
is the mean of the squares of the pres 
sures at the input and producer. This as 
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INTERNATIONAL ENGINES are de- 
pendable engines, with factory- 
built dependability backing up 
their performance. They supply 
easy-starting, all-weather, ’round- 
the-clock power on pumping and 
drilling jobs in the oil country. 


INTERNATIONAL ENGINESare built 
in carburetor and Diesel types, in 
sizes up to 100 h.p. Where more 
power is required, two or more 
engines can be compounded for 
satisfactory operation. 


COUNT ON these engines for long 
life, trouble-free operation and 
economy —now and post-war. 


LL 
K 
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mening wartime demand for International 
Engines means that many of the engines 
now in use will have to last. 


This continues to put the emphasis —as it has 
throughout the war—on careful, regular engine 
service and maintenance. 


This means that the nearest International 
Industrial Power Distributor can be of more help 
to you than ever. Let him go over your equipment 
regularly—for inspection, adjustments and . re- 
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placement and repair of worn parts. 


Get the benefit of his knowledge of jobs and 
job applications. He can help you keep down 
operating costs. He can help you prolong the 
life of your equipment. 


Remember — equipment conservation, always 
important, is doubly so for the duration. 


INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue Chicago 1, Illinois = HARVESTER 
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sumption is in accordance with sym- 
metry considerations and the usual as- 
sumptions for gaseous flow. The results 
by the two methods will be in the ratio 
of log (d/2r) to log (d/1.86r), which 
for large values of d/r will not be far 
from unity. 

The formula used in the calculation 
of the decline curves of Fig. 7 is: 


1 
Ba 
3 fud* log(d/r) + al 
Where: t = time in sec., 
f = the fractional porosity, 
= half the distance from input to 


producer, in cm., 
r = effective radius of the shot pro- 





ducer, assumed 10 ft., and the 
other quantities are the same as 
above. 

It may be obtained from the decline 
equation given earlier in the paper as 
follows: Substitute for Q, by the radial 
flow formula. 

o ulog d/r 

Where: 

P,, = the pressure at distance d from 
the producer, that is, the midpoint be- 
tween input and producer. Substitute d*h 
for the total sand volume, and 1.2 (P*,,— 
p’) for P*, —p’,to allow for the fact 
that the pressure at the edge of the radius 
of drainage is slightly larger than at the 
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For THe 3857 "CABLE TOOLS 


SPANG REGULAR BAILER 
(Fig. D380) 


SPANG SECTIONAL BAILER 
(Fig. D381) 







Spang Bailers are made with seam- 
less tubes and forged steel bails, 
darts, and bottoms. The tube is 
welded securely to the bail and to 
the bottom, thus insuring long life 
without leakage. 


For the best in Cable Tools 


SPECIFY SPANG 


SPANG & CO. 


BUTLER, PA. 


SELLS SPANG TOOLS 
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distance d from the producer’, 
substitutions will result in the form), 
used in the calculations, since conversion 
factors cancel. 

In calculating the build-up CUrVeS of 
Fig. 7, it was first assumed for Convenj. 
ence that the decline curve representa 
the pressure midway between the input 
and producer, and that the 100 per cen, 
steady state value was 7.5 atmosphery, 
On the off-period, the efflux over a sma] 
time interval is then given by the radial 
flow formula using the average value of 
the pressure over the interval. The prey. 
sure is assumed zero at the producer, | 
is found by algebra that, at steady state 
when the flow into the input must equ] 
the flow out of the producer, for input 
radius of 14 ft. and producer radius of 
10 ft., the pressure at the half way point 


is 1/\/3.6 of the pressure at the input 
If the average value of the decline cure 
over a certain interval is p,,, the efflur 
during this time is proportional to p’,. 
Now P,, is 74% atm. at steady state, w 


the injection pressure is 7.5\/3.6. The 
influx over the period in question is then 
proportional to 


(7.5* X 3.6) — p's 
2.6 


where the factor 2.6 is due to log d/r 
being 2.6 for the input and unity for the 
produeer, using common logs. The net 
flow into the 5-spot is proportional to 
the difference between the influx and 
efflux. The time required to rebuild the 
pressure decline in question is equal to 
Efflux < At Efflux At 

Netinflux ~ Influx — Efflux 
where /\t is the time interval selected 
from Fig. 7. By taking small time inter 
vals from the decline curve for 1000 md, 
the build-up curve of Fig. 7 was con 
structed. Pressures were recalculated to 
atm.) instead of the absolute value in 
atmospheres. The cumulative time wa: 
obtained by adding the time required to 
build up each pressure interval. The 
per cent of the steady state value (7. 
range from 0 to about 2 atm. was ob- 
tained by extrapolation. The range above 
5% atm. was obtained by extrapolation 
to p= 7.5 at infinite time, on recip 
rocal paper. The use of the method of 
intervals introduces greater and greater 
errors as the steady state is approached, 
since infinite time is required to reach 
steady state, whereas the interval method 
would give a finite time. For this reason 
extrapolation was resorted to in the up- 
per range. The curve in this range be 
came virtually a straight line on recipro 
cal paper. 

The curves of Fig. 8 were calculated 
from Fig. 7. 


> Acknowledgments. The writer is i 
debted to R. B. Bossler of the Brundred 
Oil Company who obtained the field dats 
described herein. The laboratory dati 
referred to were taken from reports 
R. J. Day and H. Krutter. 
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Getting under the skin. 


SMILE PRODUCTION NEAR 


By ERNESTINE ADAMS, Associate Editor 


THERE may well be 
another 20 billion 
barrels of petroleum reserves below the 
three-mile limit. If there are the United 
States oil industry is right on its way to 
finding them. 

With few new tools and virtually no 
new designs in oil machinery and equip- 
ment, 1944 saw some impressive new 
records hung up on deep drilling and 
indications point to fresh efforts to pene- 
trate farther yet. It appeared that ma- 
chinery could do more than manufac- 


turers had claimed and operators had 
already become “better than they are.” 

Phillips Petroleum Company first 
broke the depth record that Continental 
Oil Company had set up with the 15,004- 
ft. K.C.L. A-2 in 1938. The Continental 
well held the record for longer than any 
other. It was six years almost to the 
day that Ada Price No. 1 in Pecos Coun- 
ty, Texas, captured the total depth rec- 
ord from the California well. Phillips re- 
ports that the 15,279-ft. Price is still be- 
ing tested. 


P 422. 


Standard Oil Company of California 
was the first to dip below the three-mile 
limit for hydrocarbons and information, 
just making the 1944 deadline. On De- 
cember 29 K.C.L. 20-13, Kern County, 
California, reached 16,246 ft. to become 
the deepest well in the world. No produc- 
tion was found at the bottom but tests 
were expected to be made of showings 
behind the casing. 

It has always been the oil industry of 
the United States that drilled the deep- 
est. In only one known instance was a 
record set up in other country and that 
was in 1931 when the Penn-Mex Fuel 
Company reached a depth of 10,585 ft. 
In July, 1932, Western Gulf Oil Com- 
pany set a record of 10,296 ft. to be the 
deepest test in the United States and the 
second deepest in the world. This was 
the Bradley No. B-1 in Santa Barbara 
County, California. 

Record depth wells have been reported 
openly in the last twenty years or so 
but time was when it was the deep, dark 
secret of the operator. He didn’t want 
competition to know how far down he 
was or where his production came from 
if he could help it. And apparently he 
could for records at the beginning of the 
century are scarce and unreliable. Those 
in the nineteenth century are even more 
so. 


WV iar makes wells deeper in spite of 
personnel and equipment shortage and 
difficulties of drilling below certain rec- 
ognized depths (which vary in different 
locations) is the fact that production 
depths follow drilling depths and no 
limit on either has been reached. 

A glance at the table of Record Pro- 
duction Depths gives an indication of the 
production rate from these deep wells. 
Texon Oil and Land Company’s Univer- 
sity No. 1-B is an example of large vol- 
ume of production. Although it is hardly 
more than half the depth of the present 


(Continued on Page 214) 





















































WORLD RECORD-BREAKING PRODUCTION DEPTHS 
Depth, ft. Initial daily |... 
Prod. | Total 2 Operator Name of well Location Casing size and depth | — ae 
4,683 | 4,683 | Nov., 1921 | Tidewater Associated Oil | Butterworth 1 | Los Angeles County, Calif. | 10 in, 2,888 ft. 614 in. 4,676 ft. | 333 bbl. 36.5 
7,248 | 7,756 | July, 1925 | People’s Natural Gas 1842—Booth Westmoreland County, gas only 
& Flinn Pennsylvania : 
7,591 1925 | E.J. Miley Athens 6 Rosecrans Field, Calif. | 
8,523 | 8,525 | Jan., 1929 | Texon Oil and Land University 1-B | Reagan County, Texas 5% in. 6,184 ft. 300 bbl. 41.5 
8,550 1930 | Star Petroleum Colby 2 Long Beach, California | 
8,823 | 8,823 | April, 1931 | Tidewater Associated Oil | Lloyd 57 Ventura Field, Ventura 20 in. 997 ft. Qin. 7,139 ft. | 3294 bbl. 31.3 
County, California 1334 in. 4,597 ft. 5 in. 8,823 ft. | 4072 MCF 
9,208 | 9,208 | Dec.,1931 | Petroleum Securities Burbank 1 Kern County, California ; ; | 
9,710 | 9,710 | July, 1932 | Tidewater Associated Oil | Lioyd 83 Ventura Field, Ventura 20 in. 1,195 ft. Qin. 8,120 ft. | 5243 bbl. 25,6 
County, California 13% in. 5,344 ft. 7 in. 8,579 ft. | 3975 MCF 
9,836 | 9,846 | Aug.,1935 | Tidewater Associated Oil | Lloyd 131 Ventura Field, Ventura 2iwin. 931 ft. 8%in. 8,541 ft. | 4254 bbl. 29.5 
County, California 7 In. = . 5 in. 9,846 ft. | 1201 MCF 
1 in. 7, t | 
10,110 | 10,942 | Jan., 1937 | The Texas Com Rigoletts 5 LaFitte Field, La. 13% in, 1,353 ft. 7 Sin. 10,244 ft. | 
10,569 Jan., 1937 | Tidewater Associated Oil | MeGonigle 12 | Ventura County, California | 18% in. "S48 ft. 5 %{ in. 10,007 ft. | 908 bbl. 31.0 
13 % in. °6,018 . 4in. 10,556 ft. 913 MCF 
9 in. 8,102 ft 
11,302 | 11,302 | Oct., 1937 Union Oil Kerneo 85-34 | Kern County, California ri in iat - 4% in, 11,220ft. | 1027 bbl. 39.6 
in. 10, ; 
11,630 | 12,168 1937 | Humble Oil and Refining | Ellender 1 Lirette Field, Terrebonne 26 in. 38 ft. 95¢in. 8,719 ft. | 200 bbl. 36.0 
Parish, La. 20 in. 239 ft. 7in. 12,097 ft. 
13,180 lif ise ine ort, 7% 11,570 ft. | 3000 bbl | 39,2 
’ 15,004 i i Oil K.C. L, A-2 Kern County, California 16 in. in. 570 ft. | & ° ° 
- April, 1988 | Continental ern County ti in, 5512 ft m4. u nis i = MCh 
266 | 13,333 il \Buckley-Bo DeLarge Field, Terrebonne | 18 Sin. 310ft. 7in. 11,653 ft. | gas ai 
Te |e ee Parish, La, 13% in. 3,258 ft. liner 13,301 ft. | condensate 
13,490 DeLarge Field, Terrebo “i ae 9 5 in, 11,424 ft i 
’ 13,560 | June, 1943 | Union Producing and Fitzpatrick and ield, Terrebonne in. in, 11, - | gas anc 
™ Fohs Oil ates Vieurd 1 Parish, La. = in, ‘ = : 5 Yin. 13,557 ft. | condensate 
1 “, in * 
13,503 | 13,586 | April. 1944 | Union Producing and Buckley-Bourg | DeLarge Field, Terrebonne | 24 in. 60 ft. 9 84in. 11,379 ft. | oil 
| - Fohs Oil ” 2 , Pee 18 in. 283 ft. 5& in. 13,584 ft. 
| | | | 13% in. 3,214 ft. 
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THE GUIBERSON CORPORATION, DALLAS, TEXAS, U.S.A. 


% Export Representative: |. FRANK BROWN...30 ROCKEFELLER PLAZA, NEW YORK, NEW YORK 
c¢ * * California Distributor: W.R. GUIBERSON CO....723 EAST GAGE AVE., LOS ANGELES, CALIF. 




















TESTS THAT BROKE WORLD DEPTH RECORDS 
Date | Total | First | Last 
completed| depth | Company Well Location casing casing 
| | size size 
e | 
Feb., 1916 5,610 Hope Natural 3612—J. W. Benson | Barbour County, 13 in. 3 in. 
Gas jest Virginia ; 
Feb., 1917 6,390 | Hope Natural 4229—A.J. Reynolds, Harrison County, 13 in. 3 in. 
Gas | West Virginia ; 
Mar.,1917| 7,248 | People’s Natural R. A. Geary-6 | Washington County, 6 5¢ in. 
} Pennsylvania 
Mar., 1918 7,386 | Hope Natural 4190—M. 0, Goff Harrison County, 10 in. 6 5¢ in. 
Gas West Virginia 
July, 1919 | 7,579 Hope Natural 4304—1. H. Lake Marion County, 10 in. 6 5<in. 
| Gas | West Virginia 
July, 1925 | 7,756 People’s Natural 1842—Booth & Fiynn| Westmoreland 
Gas . | County, Penn. 
Apr., 1927 8,201 Chanslor-Canfield Olinda 96 Olinda, Calif. 15 ‘6 in. 4's in. 
Midway Oil d | ; 
Jan., 1929 8,525 | Texon Oil and University 1-B | Reagan County, 5 %% in. 
Land Texas 
Aug. 1929 | 9,280 | Shell Oil Nesa 11 Long Beach, | 18 in. 5 34 in. 
| Signal Hill, Calif. 
1930 | 9,753 Standard of Calif. Mascot 1 | Midway, Calif. ; ¢ 
May, 1931 | 10,030 ay mem Hobson A-2 Ventura, Calif. | 18 5¢in. 5 % in. 
1931 | 10,585 | Penn-Mex Fuel Jardin 35 Vera Cruz, Mexico 
1933 | 10,944 N ttleman Lillis & Welch-! Fresno County. 18 54 in. 6 Sin. 
| Oil & Gas Calif. 
(Now Union) a ; 
May, 1934 11,377 General Petroleum Berry 1 Kern County Calif. | 20 in. 6 54in. 
May, 1935 | 12,786 | Gulf Oil J.T. McElroy 103 — County. | 16 in. 7 Sin. 
| exas 
Apr.. 1938 | 15,004 | Continental Oil K.C.L. A-2 Kern County, Calif. | 16 in. 
Apr., 1944 | 15,270 | Philli Ada Price 1 Pecos County, Texas ; 5 in 
Dec., 1944 | 16,246 Stan of K. C, L. 20-13 Kern County, Calif. | 11 34 in. 7 in. 
| California : 














(Continued from Page 211) 
record, it is one of the few depth record 
wells on which a cumulative production 
figure is reported. The well produced 
2,500,000 bbl. of oil and an estimated 
3,000,000,000 cu. ft. of gas. This well 
represents one of two places on the 
graph, where production and total depth 
records meet except for the Drake well 
in 1859. The first one is People’s Natural 


‘Gas Company No. 1842-Booth and Flynn. 


Continental’s K.C.L. A-2 tested 3000 
bbl. daily from 13,100 to 13,180 ft. It 
was cut back to 450 bbl. a day through a 
14-in. choke. It had 650,000 cu. ft. of gas 
daily when it was brought in. Incident- 
ally, this well was the first 13,000-ft. 
test; the first 14,000-ft. test, and the first 
to pass the 15,000-ft. mark. 


Since Continental’s record production 
depth, three other wells, all in DeLarge 
field, Terrebonne Parish, Louisiana, have 
been successfully brought in from 
greater depths. In 1944 a new production 
depth was reached by Union Producing 
Company, Fohs Oil Company, et al, No. 
2 Buckley-Bourg, which is producing*oil 
through perforations from 13,498 ft. to 
13,503 ft. 

This record broke that of the same 
company’s No, 1 Fitzpatrick and Vizard 
brought in last year with condensate and 
gas production from 13,475 ft. to 13,490 
ft. 

Deep producers are generally develop- 
ment wells but there are some excep- 
tions. Union Oil Company of California 
opened the Rio Bravo oil field in Cali- 


Most of the very deep wells, however 
are more likely to take two or three years 
drilling. Fishing jobs are the deep dri}. 
er’s nightmare and changing bits jg , 
major operation. Thus, the cost is much 
more, both from time and equipmen 
standpoints. As production has gone 
deeper, expense of drilling has leaped 
higher on the average-per-foot basis, |; 
has been accepted that the cost rise rest 
solely on deeper drilling and that the per 
foot cost continues to rise as a well deep. 
ens. but there are no figures to shoy 
whether at any specific depth the rise 
in cost of drilling turns up sharply, 

It would be interesting to know, also, 
the production from deep wells in pro. 
portion of the nation’s total and the ya. 
riation in production from those below 
10,000 ft.. for instance, and those below 
11,000 ft. The answer might inspire or 
dampen the operators who look now be. 
low the three-mile limit for those pre. 
cious reserves to replace the oil that is 
fueling the Allied effort. 


Operators are not waiting to find out 


PRODUCTION DEPTHS FOLLOW DRILLING RECORDS PERSISTENTLY 


SSF ee s 8 F 





fornia with Kernco No. 85-34, formerly 
Kernco No. 1. Another interesting deep 
well test of the same company is the 
Kernco No. 1-36, also in Kern County, 
California. As far as records available 
here show this well had the fastest drill- 
ing job ever achieved. The report runs: 








Drilling Record Union Oil Company No. 1-36 Kernco 


Date Depth, ft. Days 
March 1,1939... —s-:190 2/3 
March 5,1939 1,512 42/3 
March 20, 1939 _._. 10,005 19 2/3 
March 29, 1939 _.__.. 11,140 28 2/3 
April 9,1939 __ 12,079 39 2/3 
April 13,1939 _.... 12,375 43 2/3 
April 29,1939 _..... 12,985 59 2/3 


Spudded in casing 
Cemented 16-in. at 1512 ft. 
Passed 10,000 ft. 
Passed 11,000 ft. 
Passed 12,000 ft. 
’ Ran Schlumberger and started 
coring. 
Cored continuously 12,375 ft. to 





12,985 ft. and ran Schlumberger 
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statistics, however, before they put down 
the deep drill. The year 1944 had hardly 
collected its two depth records, with 
California taking the honors from Texas 
just before the curtain, when Texas 
started another bid for the record. Quin- 
tana Petroleum Corporation has at 
nounced its plans to go to 16,000 ft. and 
deeper if possible at its South Texas Sym 
dicate No. C-12, McCullen County, Tex- 
as. Already 1000 ft. of 16-in. surface pipe 
has been set and 8000 ft. of 1034-in. con 
ductor string will be set. 

Whether this or some other well 
achieves a new record for 1945, a look at 
former records makes a convincing arg 
ment that three-mile production is in the 
cards. xr 
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KOBE, Incorporated. General Offices & Plant: 
3040 East Slauson Ave., Huntington Park, Calif. « Mid-Con- 
tinent Division Offices and Shops: 230 S. E. 29th St., Oklahoma 
City, Okla. ¢ California Division Offices: 217 Wilson Bldg., 
Huntington Park, California *« Export Agent: Petroleum 
Machinery Corporation, 30 Rockefeller Plaza, New York, N.Y. 
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BECAUSE YOU CANT PUMP IT! 








Kobe is now pumping not only the deepest pumping well (10,014°), 
but also the second, third, fourth, fifth, etc., deepest pumping wells—produc- 
ing from six to 1,000 barrels per day—many under pump off conditions. 


Deep pumping in the past was a serious worry, but the introduction 
and proving of hydraulic pumping has once and for all demonstrated thar 
these properties can be pumped economically and practically, in small or 
large volumes. This is possible because flu:d power flows to the Kobe en- 
gine pump at the bottom of the well, and no matter how deep the oper 
ation the work done is directly applied to lifting the fluid produced. In 
addition to this natural advantage, all the many other advantages of Kobc 
pumping found in shallow operations also apply—including multiple op 
eration, constant and accurate pumping data, down hole treatment, wide 
application of equipment, high efficiency operations, etc. 

Don’t lose oil because you can't pump it! Check your pumping equip 
ment needs with your nearest Kobe representative today. He will be glad 
to show you how this proven modern method of pumping can help you 
reduce costs and increase production. 


PUMP THE MODERN WAY—USE KOBE 
215 
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DULL IN 
3 DAYS 


STILL SHARP 
AFTER 30 DAYS 


The two ditcher teeth pic- 
tured above were used on the same machine 
and operated under identical conditions. 

The unprotected tooth at the top had to be 
sharpened every three days and was too short 
for further service after six sharpenings. 

But the Borium-protected tooth at the bottom 
operated for 40 days and wore only 2”. It 
was simply resharpened in the forge, retipped 
with Tube Borium, and put back on the ditcher 
for another 40 days’ service. 

Before the tooth was finally worn out, it had 
operated a total of 120 days! - 

Tube Borium makes such savings possible be- 
cause the deposits represent the ultimate in 
wear resistance and the ability to cut hord 
earth formations. 


*Stoody Tube Borium is supplied in rods of Ye", 
\.", Val’ and Ye" diameters and is available 
for either oxyacetylene or D.C. electric appli- 
cation. Prices and specifications are yours for 
the asking, 





These tungsten carbide particles do not melt 
when tube is applied but are held in suspen- 
sion in @ mild steel matrix forming a deposit 

resembling coarse sandpaper. 
oni 





TORE Bentem 
Send for free booklet on TUBE 
BORIUM, showing sizes and 
styles of rods and recom: 
mended methods of application. 


+ 009 


STCODY COMPAN 


1142 West Slauson Ave., Whittier, Calif. 


STOODY HARD-FACING ALLOYS 


Stee wear... Eliminate Kepacr 
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LAUGH wity BARNEY 





A mother’s letter to her son in the U. S. 
Army. 

Dear Son, 

Your paw has a job, first one in 48 years. 
We are a great deal better off than we were. 
Your paw gets $14.75 every Thursday, so 
we thot we would do a little fixing up. 

We sent to Monkey Ward’s for one of them 
new fangled things they call a bath room 
you hear tell of in some people’s home. 

It is put in by a man named Plumber. On 
one side of the room is a long thing like 
the hogs drink out of, only you get in that 
and wash clean all over. On the other side is 
a little white thing they call a sink. This is 
for light washing, such as face and hands, 
but over in the other corner—now, son, we 
have really got something there. This little 
contraption you put one foot in and wash it 
clean and then you get clean water to wash 
the other foot. Two lids come with the darned 
thing and we hadn’t any use for them in the 
bath room so I am using one for a bread 
board and the other had a round hole in it 
and we took it and framed grandpa’s picture 
with it. They are awful nice folks and sent us 
a free roll of writing paper but its awful 
darned thin. 

Take keer of yourself. 


Mom. 


gy y 7 

“Well of course, I wouldn’t say anything 
about her unless I could say something good 
—and oh, boy is this good!” 

sf Y 7 

An actor was very much in love with an 
actress in the same show. The actress was 
married and her husband was around fre- 
quently. They were certain, however, that 
hubby suspected nothing. 

The affair lasted for over a year and ended 
only when the actress died. Attending the 
funeral, the actor wept loudly and long. The 
husband, after watching him curiously for a 
while, then patted him on the back. 

“I know how you feel, old fellow,” he mur- 
mured, “but don’t cry, I'll get married again 
soon!” 

7 7 v 

“Were you copying his paper?” 

“No sir, I was only looking to see if he 
had mine right.” 


5 7 7 
. Redhead : Does this lipstick come off eas- 
Brunette: Not if you put up a good fight. 


7 5 5 
“Is your husband affectionate when he 
gives you money?” 
“Is he?—You ought to see him kiss it 
goodbye.” 


,ogegg¢ 

Blonde: Gracious, it’s been five years since 
I’ve seen you. You look lots older. 

Brunette: Really, my dear? I don’t think 
I would have recognized you either if it 
weren’t for that coat! 


v : v 
McBagpipes was driving along the boule- 
vard when he drove head on into another 
car. The other driver jumped out and togeth- 
er with Mac took a survey of the situation, 
in the course of which Scotty gave him a 
goed snifter from his bottle. “Thanks,” said 
the other fellow as he wiped his lips, “but 
aren’t you going to have a nip yourself?” 
“Aye,” said Scotty, “but no’ till after the 
police have been here.” 
tf 5 A oA 
A wolf is a member of the male species 


who devotes the best leers of his life to 
women. . 


— 


The old family physician being away » 
a much needed vacation, he entrusted hig 
practice to his son—a recent medical sty, 
dent. When the old man returned, the youth 
told him that, among other things, he had 
cured Miss Ferguson, an aged and wealthy 
spinster, of her chronic indigestion. 

“My boy,” said the old doctor, “I’m proy 
of you, but Miss Ferguson’s indigestion js 
what put you through college.” 

v 7 id 

An ultra modern woman is one who, see. 
ing a wolf at the door, is reminded that she 
needs a new fur coat. 

Sf 7 5 

You can’t tell—maybe a fish goes hom 

and lies about the size of the bait he stole. 


v 7 i 
Girl: Wait right here for me, Bill, while | 
go powder my nose. 
Girl (three dances later): Been waiting 
long, Bill? 
Bill: No, but I’ve been looking all over 
for you to give you your compact. 
v v df 
We're tired of being told we're put into 
this world to help others. What in samhill are 
the others here for? 
y tA yg 
“The big advantage in dancing with a 
fat soldier,” said the hostess, “is that your 
toes are so safe.” 
7 y y 
Gals are like typewriters—if you press 
the wrong places you get terrible words. 
J A y 
DEFINITIONS 
Chivalry: Man’s inclination to defend 
ae against EVERY man—except him. 
self. 
Bacteria: Rear end of a cafeteria. 
Common Cold: A disease anyone can pre: 
scribe a sure-fire cure for, except a doctor. 
Cynic: One who has sized himself up— 
and got sore about it. 


a v : 
“Just think, John, we don’t have to pull 
down the shades: we’re married now!” 


a 

Young Mother Hubbard 

Went to the cupboard 

To get the ice man a “bracer” 
But hubby came in 

And instead of the gin : 
The ice man got only the “chaser.’ 


v v v 
“Tt was a little more difficult getting 5 
room at the hotel—but I got one. I won't 
tell you where I slept, but instead of a key 
the clerk handed me a nickel.” 
7 ¢ gy 
The drunk staggered into the automat and 
put two nickels into a slot and out came & 
piece of cherry pie. He put in two more an 
out came another piece. He kept that up 
until he had 20 or 25 pieces of pie, but he 
continued to feed in more money. Finally an 
attendant came up and said: “Don’t you 
think you better stop now?” “What!” cried 
the drunk, “quit now that I’m having a lucky 
streak?” 
Y 7 7 
Sailor: Am I the only man you ever 
kissed? 
Girl: Yes, and by far the best looking. 
9 g v 
Soldier Joe: Who was that gal you were 
talking to so long? , 
Soldier Moe: She was my old girl friend. 
Soldier Joe: What did she have to say? 
Soldier Moe: No! 
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New and Improved 


Machinery and Equipment 








ea 


(1) Sucker rod stripper 
The “Double E” 


adjustable sucker- 


rod stripper not only cleans oil and 
paraffin from sucker rods, but it has the 
advantage of having retractable rubbers 
that can be withdrawn into the housing 
when not needed for stripping, accord- 
ing to the manufacturer, Equipment En- 
gineers, Inc., Dallas, Texas. This per- 





mits a long rubber life and also permits 
adjusting the rubbers against the rods 
to compensate for normal wear. The 
packing elements are of soft rubber 
(two halves) and readily accommodate 
any size rod or coupling. An examina- 
tion of the illustration shows how the 
packing is screwed against or backed 
away from the rods. 

To remove worn rubbers, unscrew the 
hex-cap on top of the stripper housing; 
then with the rubbers clamped against 
the rods, an upward pull on the rods will 


, lift the packing out of the housing. 


An adapter comes with the stripper 
that will fit the connection specified. 
Blowout preventer 

The “Double E” blowout preventer for 
sucker or polished rods works on the 
same principle as the stripper, but is 
constructed somewhat differently. In- 
stead of the soft rubber packing, cylin- 
drical steel rams are used, to which has 
been molded a fabric reinforced sealing 








element. This oil-resistant synthetic rub- 
ber element backed by the steel ram 
prevents leakage against 4000 lb. per 
Sq. IN. pressure. 

he use of the blowout preventer in 
conjunction with the sucker rod stripper 
provides protection against handling wet 
rods and pressure surges in heading 
wells. When the two devices are used 
together, the top of the blowout pre- 
Venter is threaded 3-in. line pipe male 


'o screw into the bottom of the stripper 
ousing. 








Keep Posted on New Equipment—Use Card 
; What's new in petroleum field and plant equipment is becoming increas- 
ingly important. Many advancements have been made during the war period 
—some have been revealed, others will be from time to time. To keep our 
readers informed as to new products, improvements in old ones, we have 
enlarged our Machinery and Equipment section to 16 pages. 

Beginning with this issue each item will be numbered. A business reply 
card is enclosed. Circle or check the number on the card that corresponds 
with the product or products in which you are interested. Drop the card in 
the mail. No postage is required if mailed in the United States. Literature and 


prices will be sent promptly. 








(2) Foam chamber 


For foam fire protection on modern oil 
storage tanks of the pressure type, the 
new “Evertite” Foamite delivery cham- 
ber makes for simple, effective installa- 
tion, it is announced by the manufac- 
turer, American-LaFrance-Foamite Cor- 
poration, Elmira, New York. 

The “Evertite” delivery chamber pro- 
vides an easy means of applying a blan- 
ket of fire-smothering foam to burning 
oil surfaces, yet prevents release of tank 
pressure. 








A glass diaphragm seals the inlet of 
the Firefoam passageway to the tank. 
This permits the top plate of the de- 
livery chamber to be removed for paint- 
ing or for diaphragm inspection, with- 
out releasing any tank vapors. 

The diaphragm is glazed in a remov- 
able steel frame. Extra framed dia- 
phragms may be kept in stock, simplify- 
ing replacements. 

The lip of the frame gives strong sup- 
port ta.resist tank vapor pressure. Pres- 
sure of Firefoam at time of fire is ade- 
quate to cause breakage, as the dia- 
phragm ruptures at very low pressure 
from the upper side. 

A newly designed Firefoam deflector, 
permanently attached to the throat, 
eliminates the need for any special baf- 
fle installation. The Firefoam discharge 
is deflected with a rotary motion against 
tank shell and down to the oil surface 
without undue disturbance of the liquid, 
or foam breakdown. 

A 6-in. adapter flange-may be pro- 
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vided for mounting over the opening cut 
in the tank shell, or the tank manufac- 
turer may supply a studded flange for 
welding around the opening. If the cham- 
ber is to be installed at a later date, a 
blind flange may be bolted over the 
opening. 

Use of the “Evertite” delivery cham- 
ber avoids the dangerous practice of us- 
ing ordinary pipe connections discharg- 
ing directly into the tank near the roof, 
the manufacturer states. Such practice 
may result in the fire draft throwing a 
large portion of the foam discharge out- 
side the tank. 


(3) New type rotary hose 


Utilizing an especially oil-resistant 
type of synthetic rubber, a new type of 
rotary hose for oil-well drilling has been 
announced by the Goodyear Tire and 
Rubber Company, Akron, Ohio. 

W. C. Winings, manager of Good- 
year’s mechanical goods division, and 
R. W. Sanborn, head of the hose sales 
department, said the new hose is espe- 


cially resistant also to sunlight and - 


aging and is superior in many respects to 
hose of the same type with natural rub- 
ber. 

In addition, the hose was described as 
possessing an additional advantage for 
oil-well drilling in the fact that it is sup- 
plied with flanged ends developed by 
Goodyear to provide a full-flow hose with 
a uniform inside diameter. 

The Goodyear flanges also eliminate 
necessity of enlarged ends such as are 
required to obtain full flow with coup- 
lings having metal insert stems, thus 
providing uniform strength for the en- 
tire length. 

Wining and Sanborn state that the 
flanges provide longer free lengths of 
hose, that no metal is exposed in the 
inside bores of the hose, and that wire 
reinforcement of the hose is utilized to 
build the flanges so that their resistance 
to internal pressure is actually greater 
than the body of the hose. 

Reinforced with steel cable helices for 
each section’s entire length, the new 
‘Goodyear hose was described as resist- 
ant to pressures of more than 5000 lb. 
per sq. in. 
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(4) High speed diesels 


Following by 13 years the introduction 
of the Model H high speed diesel, de- 
signed for heavy duty automotive, indus- 
trial, and marine service, Cummins En- 
xine Company. Inc.. of Columbus, In- 
diana. announces the development of a 
new series of engines, which continues 
the Cummins trend toward “more power 
per pound through high speed diesels.” 

“New,” perhaps, is not the word to de- 
scribe the Series NH-600 and NHS-600 
Cummins diesels, because they are, in 
reality, merely higher speed and higher 
horsepower versions of the familiar 
Model H and its supercharged counter- 
part, the Model HS. The increased out- 
put of these newly developed 6-cylinder 
engines is obtained by these 3 major 
innovations in established Cummins de- 
sign: 

l. By increasing the maximum oper- 
ating speed from 1800 r.p.m. (Models 
H and HS) to 2100 r.p.m. (Series NH 
and NHS). 

2. By increasing bore and stroke from 
4% in. by 6 in. (Models H and HS) to 
51% in. by 6 in. (Series NH and NHS). 
which increases piston displacement 
from 672 to 743 cu. in. 

3. Dual intake valves are employed 
to provide the increased air supply 
needed to assure efficient combustion of 
the additional fuel that the engine re- 
quires in order to produce increased 
horsepower. Dual exhaust valves permit 
the rapid exhausting of gases from the 
firing chamber. 

Comparing the 200-hp. maximum out- 
put of the NH engine with the 150-hp. 
of the parent Model H, it can be seen 
that these improvements in design have 
produced 331/3 per cent additional 
horsepower without appreciably increas- 
ing engine weight or dimensions. An 
even greater gain in horsepower (3714 
per cent) is revealed by a comparison of 
the supercharged NHS engine with the 


\utomotive version of Series NHS-600 diesel 
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supercharged Model HS, with 275 and 
200 maximum hp. output, respectively. 
Here, too, the increase has been obtained 
at very little cost in weight or size. 

In most respects other than those 
listed above, this new series of Cummins 
diesels bears a marked resemblance to 
the H line. Basic design and construc- 
tion are the same. Overall dimensions of 
the block remain unchanged. A high per- 
centage of parts, including crankshaft, 
connecting rods, main and connecting 
rod bearings, and many more can be 
used interchangeably in either series of 
engines. 

They also employ the same 4-stroke 
cycle principle of operation; the same 
exclusive Cummins fuel distribution and 
injection system, and many of the same 
accessories. Important, too, from the 
standpoint of maintenance, the easy 
accessibility of parts that is provided in 
the Model H is also provided in the 
newer line. 

According to company officials, quan- 
tity production of Series NH and NHS 
Cummins diesels is anticipated by the 
middle of 1945, although these plans are 
subject to whatever changes may be de- 
creed by developments in the war. They 
will be manufactured in a complete line 
of automotive, industrial and marine 
models, but for the first few months, at 
least, the production emphasis will be 
placed on automotive models and power 
units of various types that are urgently 
needed for high priority jobs. Marine 
engines and generating sets will follow 
just as soon as conditions permit, prob- 
ably in the third quarter of 1945 if pres- 
ent schedules can be maintained. 

In announcing the development of 
these new additions to the Cummins line, 
the company makes it clear that manu- 
facture of all existing models will be 
continued. These include, in addition to 
the H and HS, a third high speed diesel. 
the 100-hp., 6-cylinder Model A, which 
also is designed for automotive, indus- 


trial, and marine service. This 
means a continuation of the Model L,, 
250-hp., medium speed engine suitahj, 
for stationary and marine application, 
An illustrated brochure containiy, 
complete specifications and engineering 
data on Series NH-600 and NHS.6q) 
Cummins Dependable diesels has hee, 
published by the manufacturers, Cyp, 
mins Engine Company. Inc., Columby 
Indiana. 


(5) Chlorinated isopol 


The Union Bay State Chemical Con, 
pany, Cambridge, Massachusetts, has an. 
nounced the development of a new syn. 
thetic, chlorinated isopol, available jp 
metal primer formulations and in poy. 
der form, that is virtually identical ty 
chlorinated rubber in flame resistance. 
moisture resistance, chemical resistance. 
solubility, stability and compatibility 
with plasticizers. 

It is suggested as of unusual interest 
as a primer for rubber-to-metal adhe. 
sion; as an ingredient in adhesives, 
paints, lacquers, inks, etc.; as an acid 
and alkali-resistant coating for metal, 
concrete, and other surfaces; for fire. 
proofing and/or moisture-proofing fab. 
rics and other materials; wherever sound 
and heat insulation qualities are desired. 
Also as a plastic wherever inertness to 
chemicals and fire-proofness are of im- 
portance. Chlorinated isopol is the out. 
growth of a completely original syn. 
thetic rubber formulation developed in 
the UBS Laboratories. 

Not yet standardized in viscosity 
range, the Union Bay State Chemical 
Company has announced that produc- 
tion of chlorinated isopol is sufficient at 
present to enable sampling and service 
of reasonably sized orders, but that large 
quantity orders cannot be filled until 
new, expanded production facilities are 
in operation. 


Automotive version of Series NH-600 diesel 
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(6) Dodge-Timken bearing 


The Dodge Manufacturing Corpora- 
tion of Mishawaka, Indiana, announces 
a new Dodge-Timken bearing known as 
Type “E,” which is now available in 
hoth pillow blocks and flanged units. 
This bearing was engineered to provide 
all features necessary for satisfactory 
performance under normal service con- 


ditions. 





It is designed to give 30,000 hr. or 
more service under conditions for which 
it is adapted as determined by use of 
standard selection tables applying to the 
complete Dodge-Timken line. 

The method of fastening to shaft is 
simple and effective. On each end of the 
extended inner race is a steel collar hav- 
ing 2 headless set screws spaced 120° 
apart and extending through clearance 
holes in the inner race to the shaft. 
These 4 set screws provide a positive 
lock to prevent rotation of the inner race 
on the shaft. 








Housings are compact and rugged and 
are precision machined to close toler- 
ances on automatic machines. 

Simple, effective labyrinth seals pre- 
vent loss of lubricant and protect bear- 
ings against damage from dust, dirt, or 
moisture. These seals are equally effec- 
tive whether the bearing is on or off the 
shaft. The bearings are completely as- 
sembled, lubricated, and adjusted at the 
factory. Although not fully self-aligning 
these bearings have enough self-align- 
ment inherent in the design and arrange- 
ment of the Timken rollers to compen- 


sate for any normal misalignment, it is 
stated. 
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(7) “Universal’ chuck 


The Ideal Commutator Dresser Com- 
pany, 1526 Park Avenue, Sycamore, IIli- 
nois, announces a new Universal 3-jaw 
chuck to supplement their line of ma- 
chine tool accessories. 

This new chuck is inexpensive, yet 
precision made to assure accurate turn- 
ing. The body is of high grade, fine grain, 
high tensile strength semi-steel. Ample 
resistance to shock, load and unusual 
stress is provided by rib construction. 

No expense has been spared in special 
tooling required to make the threads of 
the scroll as accurate as possible, it is 








HILL-HUBBELL 


STEEL PIPE PROTECTION 


STEP by STEP 


stated. The scroll is made of alloy steel 
and has heavy proportions to assure true 
turning and long life. 

Two sets of jaws are supplied, one for 
internal and the other for external work. 
The jaws are made of specially treated 
alloy steel to give toughness and strength. 
If one jaw is damaged, it can be readily 
replaced. 

At present, the Ideal chuck is avail- 
able in the 5-in. size only. A mounting 
adapter is supplied with each chuck so 
that the chuck may be accurately fitted 
to the particular lathe on which it is to 


be used. 
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CLEANED of all mill scale, rust, grease, 
and other foreign substances; mechani- 
cally applied PRIMER evenly spread 
over and into the pipe surface. 


MULTIPLE COATED with bitumen 
enamel, heated in thermostatically con- 
trolled agitated kettles, assuring correct 
distribution of enamel over the primed 
pipe. 

SPIRALLY WRAPPED with impregnated 
asbestos pipe line felt, simultaneously 
bonded to second coat, eliminating the 
possibility of voids and holidays. 


80-LB. KRAFT paper bearing the HILL- 
HUBBELL imprint, is our warrant of 
satisfactory location delivery. We guar- 
antee all shipments from the mill. 





















GENERAL PAINT CORPORATION 


HILL, HUBBELL & CO. « Division - Cleveland, Ohio 






* EXPORT OFFICE: SAN FRANCISCO, CALIFORNIA, U.S. A.» 
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(8) Filtration process 


Ordinary water can now be trans- 
formed into the chemical equivalent of 
distilled water by a simple filtration 
process developed by American Cyana- 
mid and Chemical Corporation and 
made available in portable and station- 
ary equipment designed for all types of 
users, it is announced. 

With these units, trade-marked Filt- 
R-Stil, water that is virtually mineral- 
free is made readily accessible. The 
principle of the Filt-R-Stil is one of fil- 
tration by skillful utilization of mela- 
mine-derived and other resins, developed 
by the American Cyanamid Company. 


Water is passed through beds of these 





ion exchange resins, which transform the 
dissolved salts in the water to the cor- 
responding acids and in turn absorb the 
acids. The process may be visualized by 
picturing water as containing flowing 
metals that are attracted by a magnet 
except that the magnet, in this case, is 
chemical rather than electrical. 

The final demineralized water has an 
average salts content as low as two parts 
per million as calcium carbonate, and 
has been produced as pure as one-half 
part per million. The process also re- 
moves dissolved carbon dioxide from the 
water, a feature of particular importance 
in its use in the electronic and electri- 
cal fields. So effectively has water been 








em 


Freedom from Pampering 


| pesmi day after day, month after month . . . some- 
times year after year . .. without shut-down for service 
attention is a habit of Case Oilfield Engines that pays 
double dividends in these days. It makes the most of the 
oil in the well, and of manpower for attendance. 

Pressure lubrication from the crankcase is so complete 
that hand greasing is reduced to a minimum. Continuous 
oiling and exceptionally effective protection against dust 
and dirt prolong the life of vital parts and postpone the 
need for renewal or adjustment. Plenty of wear-resistant 
materials and parts has its share, too, in the long working 
life of Case Oilfield Engines. 

When a little care goes such a long way, be sure that your 
Case Oilfield Engines get that little care consistently. Get 
all the extra endurance and sustained economy built into 
them. When you have need of more pumping power, ask 
your Case distributor about the possibility of supplying you. 


J. 1. Case Co., Racine, Wis. 


DISTRIBUTORS 
Southwest Equipment Co., Dallas and Kilgore, Texas 
Co., Tulsa, Oklahoma 


Leland Equipment 












’ As the water passes over the first bed, 
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cleaned of its minerals that its specify 
resistance to an electric current hag 
increased to as much as 6,000,000 
which compares with a resistance of 
50,000 ohms previously considered to 
very good. E 

The Filt-R-Stil is made in differg 
sizes and capacities to meet various 
quirements. The small portable unit js 
made in two forms, one for field and the 
other for bench use. The field unit, de. 
signed primarily for use by the armed 
forces, supplies demineralized water for 
storage batteries and for electronic 
equipment where water free of dissolved 
salts is essential to make it a perfec 
insulating medium. The bench unit js 
designed for use in filling stations, drug 
stores, photographic studios, chemical 
laboratories, and similar applications, 

The capacity of these small units js 
8 to 10 gal. of demineralized water per 
hr. They are equipped with cartridges of 
ion exchange resins, which are renew. 
able when exhausted, in much the same 
way as flashlight batteries are renewed. 
An automatic shut-off or warning de. 
vice on each unit indicates when renewal 
of the cartridge is necessary. 

The Filt-R-Stil lab unit has a capacity 
of approximately 30 gal. per hr. It is 
designed for the larger chemical and 
research laboratories, hospitals, and oth- 
er users where moderately large quan- 
tities of demineralized water are needed. 
The operation of the laboratory unit dif- 
fers somewhat from that of the portable 
unit. In place of a cartridge, there are 
four beds of alternate cation and anion 
exchange resins in pyrex glass columns 
connected by an intricate piping system. 





























dissolved salts are transformed to the 
corresponding acids. These acids are ab- 
sorbed on the second bed. The third bed 
picks up any dissolved salts that have 
leaked through and the fourth absorbs 
the remaining acids as well as removing 
the carbon dioxide. 

In addition to these units, the Filt-R- 
Stil is also made in special sizes for large 
industrial users. Boiler plants, oil re- 
fineries, synthetic rubber plants, textile 
mills, etc., can thus obtain a continuous 
supply of thousands of gallons of de- 
mineralized water and other liquids can 
be handled in production volume for im- 
proved process developments as, for in- 
stance, in the sugar and chemical indus- 
tries. ; 

Both the lab unit and the large, per 
manently installed units are equip 
with a system for the reactivation of 
ion exchange resins, which thus can be 
used over and over again. These units 
are also equipped with electronic con 
trols, operating on resistant circuit 0 
the water which indicate when the eéf- 
fluent water is mineral-free and or when 
the quality is below standard and regen 
eration is thus required. 

Filt-R-Stil units are numbered among 
the recent new developments emanating 
from extensive research by the Ameri 
can Cyanamid Company in resins | 
rived from the chemical, melamine, 
which the company developed commer 
cially. 
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The GRANT Liner Puller will pull all 
sizes of removable liners from any pump. 
Only two sizes are needed to cover the 
entire range — 344” to 5” inclusive, and 
4%" to 9” inclusive. 

It is simple in design—there are no loose parts to become lost. All stressed 
parts are made of the most suitable heat-treated steels. A roller thrust bearing 
mee friction and combined with a rigid bearing support, provides additional 
strength. 

Ocmandten is simple and easy. To insert the GRANT Liner Puller turn the 
main screw clockwise until the fingers collapse enough to pass through the bore 
of the liner. Insert the puller in the liner until the fingers protrude beyond the 
inner end of the liner. Next, rotate the main screw counter-clockwise until the 
fingers expand enough to engage the end of the liner. Place the yoke over the 
end of the cylinder straddling the studs. Finally, rotate the screw nut assembly 
clockwise for the pulling operation. If additional leverage is required, a 48” 
pipe wrench can be used on the hexagon extension of the nut without injury to 
the roller bearing assembly. To remove the GRANT Liner Puller, simply rotate 
the screw clockwise. 

Mail coupon for further details about Liner Puller and other GRANT tools. 


GRANT OIL TOOL CO. 

2042 EAST VERNON AVENUE, 

LOS ANGELES 11, CALIFORNIA. 
Please send me, without obligation, complete information 
on the GRANT Tools checked below. 


COMPANY 
ADDRESS 


OD Bailers Cleaners C) Hole Enlargers C) Liner Pullers : 
OC) Reamers ([)Shale Bits [)Underreamers ([)WallScrapers 
CZ Safety Automatic Pressure Releases (Mud Pumps) i 

| 
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CHROME CLAD 
STEEL TAPES 


"Leda tla 4 


SAGINAW, MICHIGAN * 


New York City 
TAPES « RULES e PRECISION TOOLS 


(9) Gathering pump unit 


A new pumping unit, designed and 
built by Blackmer for use in the oil 
fields as a gathering pump has been an- 
nounced by J. B. Trotman, general sales 
manager of the Blackmer Pump Com- 
pany, Grand Rapids, Michigan.. 


The specifications of the new unit are 
as follows: Capacity, 50 gal. per min.; 
pressures to 500 lb. per sq. in.; mechan- 
ical efficiency at 500 lb. per sq. in. 70 
per cent; suitable for suction pressures 
from 0 to 100 lb. per sq. in. The pump 
will handle crude oils of viscosities from 
40 to 200 SSU; specific gravity, 0.82. 
The power unit is a 25-hp. gasoline en- 
gine, which is mounted on a common 
fabricated steel skid with pump, reduc- 
tion gearing, and clutch. 


(10) Dresser bulkhead 
seals 


Dresser Bulkhead Seals, designed to 
give shipbuilders a new method of join- 
ing and safeguarding pipe that passes 


through bulkheads, is equally applica- 
ble and just as useful to the oil industry 
for lines going into tanks through walls. 

The seals hold pipe firmly within a 
resilient gasket grip and automatically 
absorb expansion, contraction, deflec- 
tion, vibration, and other stresses and 
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The pump is equipped with specia) 
anti-friction bearings. The stuffingho; 
is so designed that vacuum is maintained 
on the packing chamber, thus reducing 
leakage to an absolute minimum. 

Trotman states that a similar unit of 
90 gal. per min. is now about ready for 
production and will soon be available, 


(11) MacClatchie cathead 


MacClatchie Manufacturing Com. 
pany, Los Angeles, California, has ey. 
panded its line of catheads so that jt 
now has a model to meet every size re. 
quirement. 

MacClatchie gearomatic catheads are 
now available in three models with gear 
ratio ranging from 2.77 to 1 to 3.45 to], 
The Junior model is designed to take 
lineshafts up to 314 in. The model “E” 
Senior accommodates lineshafts up to 
5 in., and the heavy duty model H. D, 
will handle the largest lineshafts. 

All MacClatchie catheads employ 
heavy duty gear units that have 2 to 4 
times as much power and reduce the 
speed of the braking sheeve accordingly. 
This feature is especially desirable for 
modern high speed drilling equipment, 
as it permits the breaking of the tightest 
tool joints without damage to tongs, tong 
dies, pipe, or other equipment. 


strains both in the pipe and in the bulk. 
heads or walls. 

The seal consists of a few accurate, 
carefully engineered parts, easily and 
speedily installed using regular welding 
equipment and an ordinary wrench, the 


manufacturer states. Metal parts are of 
steel, and gaskets are of carefully tested 
rubber compound. 

The manufacturer of these seals is 
Dresser Manufacturing Division © 
Dresser Industries, Inc., Bradford, Pent 
sylvania. 
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THE TRUTH! 


LT 


WV. 
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Pardon the pun in our headline — but we do want to make the 
point that in new wells or old ones, shallow or deep, the use of 
Gamma Ray Logs and Neutron Logs are almost essential for the 
maximum ultimate recovery from every well. 


in addition to the nine general applications of Radioactivity Well 
Logging (listed at the left) there are many local and regional 
applications of the individual curves. 


The complete outline of these applications together with typical 
and sample logs from Gulf Coast, Mid-Continent and California 
fields requires the space of a 52-page Bulletin, copies of which 
we will be pleased to forward upon receipt of your name and 
mailing address. 


You can get the “Hole Truth” now. Write today! 





Tomorrows Jools -“Joday! 


LANE@ WELLS 


Proncers tn Ol Field Electronies 


LOS ANGELES * HOUSTON * OKLAHOMA CITY 


General Offices, Export Office and Plant: 
5610 S. Soto St., Los Angeles 11, California 


24-HOUR SERVICE - 30 BRANCHES 


Rodicactivity Well Logging licensed by Well Surveys, Inc., Tulse, Oklohome 
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AND NOTHING BUT 
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(12) Power supply units 


A new line of metal-enclosed, high- 
voltage d-c. power supply units, avail- 
able in ratings up to 50,000 volts d-c., has 
been announced by the General Electric 
Company. These units provide a conven- 
ient and reliable source of d-c. power for 
applications such as testing of electric 
equipment, precipitation, induction heat- 
ing, radio, and miscellaneous industrial 
and electronic applications requiring a 
high-voltage d-c. supply. 

Each unit consists of a full-wave keno- 
tron rectifier, a filter to limit voltage rip- 
ple to 1 per cent or less, and complete 
control equipment—all compactly 
mounted in an attractively styled steel 
cabinet. The 4 kenotron tubes are 
mounted in sockets integral with the 
double-conductor, high-voltage termi- 
nals on the cover of the single oil-filled 
tank that contains the combined main 
and filament transformers. The d-c. out- 
put voltage can be controlled, from zero 
to maximum, by means of a motor-oper- 
ated, dry-type, variable autotransformer. 
\ll meters, indicating lights, and man- 
ual controls for the entire equipment are 
located on a recessed panel in the upper 
section of the cabinet. 

The crackel-black enameled steel cab- 
inet is provided with dust filters to pre- 
vent the accumulation of dust and dirt, 
and the interior is ventilated by an air- 
circulating fan. If a portable unit is de- 
sired, the cabinet can be supplied 
mounted on a 4-wheel dolly truck, or it 
may be ordered without the truck for 
built-in applications. 

Among the several safety features in- 
corporated in the unit is an automatic 
solenoid-operated discharge switch. This 
switch is interlocked with the main sup- 
ply in such a manner that it automati- 
cally short-circuits the rectifier and dis- 
charges the filter capacitor through a re- 
sistor when power is removed. Safety 
interlocks automatically de-energize the 
equipment when the cabinet doors are 
opened. 

Complete information is contained in 
Publication GEA-4317, issued by Gen- 
eral Electric Company, Schenectady 5, 
New York. 


(13) “Squeeze-Grip” valve 


The “Squeeze-Grip” type valve for 
hand-type carbon dioxide fire extin- 
guishers, originated and developed by 
the C-O-Two Fire Equipment Company, 
Newark, New Jersey, has been adopted 
as standard by the U. S. Navy Bureau of 
Ships, according to an announcement 
currently released by the C-O-Two Com- 
pany. The valve has also passed tests of 
the U. S. Bureau of Standards and is on 
the approved listing of the Coast Guard 
Merchant Marine Committee for use on 
passenger and cargo vessels in accord- 
ance with U. S. Senate Report No. 184. 

In line with this approval, the new 
valve is now being specified exclusively 
for all new carbon dioxide hand-type ex- 
tinguishers for use on navy ships and 
also for those being supplied to the Bu- 
reau of Aeronautics, Yards and Docks, 
and the Coast Guard, it is stated. 
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Other agencies of the armed services 
that have approved the valve, and to 
which it is now being regularly supplied, 
are the Air Corps, Signal Corps, Engi- 
neers, Ordnance and Quartermaster 
branches of the army. 

The features of the “Squeez-Grip” 
that C-O-Two designers believe had most 
to do with its recognition by the armed 
services are its ease of operation, eco- 
nomical use of carbon dioxide gas, and 
the fact that the valve has no sealing 
disk or other parts to be replaced after 
use of an extinguisher. They point out 
that, with a handwheel type valve, the 
extinguisher must be set down to open 
or close the valve. The “Squeez-Grip,” 
however, can be operated while the ex- 
tinguisher is being carried, making it 
possible for the user to attack a fire with 
greater speed and without wasting gas 
while maneuvering around the fire. The 
hand carrying the extinguisher operates 
the valve simply by squeezing or releas- 
ing the lever over the carrying handle, 
“with as little effort as is required for a 
handshake,” while the other hand re- 
mains free to direct the discharge horn. 

The “Squeez-Grip” has a “pressure- 
closing seat,” which is closed against 
leakage by pressure of carbon dioxide 
within its own cylinder. 


(14) Electrode holder 


A new electrode holder, designed to 
allow unobstructed visibility while weld- 
ing and maximum accessibility even for 
deep pocket work, fast loading and re- 
loading, plus the war-necessary feature 
of more completely using up the elec- 
trode, has been announced. 

One of the big wartime as well as 
peacetime wastes has been the too-long 
stub end that was regularly pulled out 
of the electrode holder before it was con- 
sumed in the weld area and thrown into 
scrap, the manufacturer states. Often 
the stubs were thrown away while there 
was 2 to 4 in. of usable rod left. 

Many months ago, the Hollup Corpo- 


* ration, Chicago, a division of the Na- 


tional Cylinder Gas Company, began 
working on this problem, and has now 
announced completion of extensive job 
tests on its new “Shortstub” electrode 
holder—a holder designed and now 
available to increase the usable portion 
of the electrode to a point right up to 
the uncoated ‘end of the rod. With the 
“Shortstub” holder, only 14 in. is needed 
for a tight, efficient current contact in 
the holder jaw, it is asserted. An exten- 
sion of the holder itself allows the now 
usable stub end of the rod to be pro- 
jected into the proper position for weld- 
ing. 

The new Hollup “Shortstub” holder, 
completely insulated, loads and unloads 
in a second; and because of its perfect 
balance and light weight, minimizes op- 
erator fatigue with virtually complete 
use of valuable electrode metal, it is 
stated. 


BUY WAR BONDS 














(15) Carbide-tipped cut. 
ters 
Armstrong Bros. Tool Company, Chi 


cago, Illinois, announces the extension of 
its line of Armstrong carbide tool hold. 
ers and Armide carbide-tipped cutters, 
These tool holders, especially designed 
for use with carbide-tipped cutters, now 
come with “straight.” “right-hand of. 
set,” or “left-hand offset” shanks, each 
in 7 sizes, whereas Armide cutters come 
tipped with carbides of two grades: 





Armide red for machining steel and 
Armide gray, for machining cast-iron, 
brass, bronze, aluminum, and non-me- 
tallics. All sizes of Armide cutters come 
ground to 4 standard cutter shapes, and 
in two weights—standard or heavy duty. 

These standard carbide-tipped tools, 
which have been designed for general 
use in tool rooms, machine shops, and 
maintenance departments, will be sold 
through industrial supply houses, either 
singly or in matched tool holder and cut- 
ter sets. The sets will be boxed in fitted 
steel cases. 


(16) Tempils° 


Tempil® products provide a simple 
and accurate means of controlling tem- 
peratures in industrial fabrication and 
processing, according to the manufac- 
turer. One of the following forms will 
be found best suited for any given job: 

Tempilstik® is suggested for welding, 
heat-treating, general fabrication of 
metals, and particularly overhead, in- 
clined or vertical surfaces. 

Tempil® pellets are suggested for sig: 
naling temperatures of extensive areas 
or large units; for measuring developed 
heat in engines, motors, gunbarrels, etc.; 
or other applications where processing 
must be watched from some distance. 

Tempilaq® (liquid form) is especially 
useful on the interior of tubes and other 
areas not conveniently accessible to 
Tempilstiks® or pellets; or for use on 
glazed or polished surfaces such as 
glass, plastics, etc. 

All Tempil° products are character- 
ized by a sharp and rapid melting action 
at a given temperature. This shows when 
proper working heat is reached, or safe 
temperature limit is approached. All 
products are available in 25° intervals 
from 125° F. to 350° F. Tempilstik 
range continues upward in 50° intervals 
to 900° F. Tempil® pellets and Temp- 
ilaq® are also available in 50° intervals 
up to 1600° F. 

Tempil° Corp., 132 West 22nd Street, 
New York 11, New York, is the manu- 
facturer. 
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GREATEST ACHIEVEMENT 
IN SIDE-ACTION 
FLOAT EQUIPMENT 


akin 
GEYSER 
SHOE 


IT GUARANTEES TO DO 
EFFICIENTLY THESE 3 
JOBS FOR YOU! 


To wash well bore clean wherever 
fluid action contacts it, permitting best 
possible bond between casing and for- 
mation being cemented off. 





To distribute slurry evenly at shoe 
point, assuring an even flow around 
pipe and up annulus. 


3 To provide a safe float and rugged 
e guide for the casing string. 





LARKIN PACKER CO., INC. 


ST. LOUIS, MO. 


WAREHOUSES: Houston, Corpus Christi, Odessa, Shreveport, 
Tulsa, Great Bend, Salem. 
EXPORT: 74 Trinity Place, New York City 


Sectiong| view aboy 
e 


Shows Geyser én. 
Sign. Photo be. 
low Shows 

Geyser in 


Action. 

































The Larkin Geyser prin- 
ciple incorporates all 
desirable features ob- 


tainable in side-action 





cementing equipment. 
More efficiently than any 
other, it performs all 
possible functions within 
the scope of side opening 


equipment 
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(17) Mixing nozzle 


Various kinds of liquid proportioning 
and mixing jobs are ably handled by 
an external mixing nozzle developed by 
Spraying Systems Company, Chicago, 
Illinois. The nozzle is actually a 4-nozzle 
assembly with one nozzle mounted in the 
center of the mixing head and three 
placed on 120° centers near the outer 
edge. 

\ side line feeds the center nozzle 
while the other three are supplied from 
the main line. Outer nozzles are set on 
the concave face of mixing head at an 
angle calculated to produce thorough 
mixing of the four streams. 


This mixing nozzle uses Spraying 
Systems “Fulljet” nozzles in its as- 
sembly, each nozzle producing a full cone 
pattern spray of uniform distribution. 
Accurate machining and precision con- 
struction enable each of these compo- 
nent nozzles to deliver specified capaci- 
ties under given pressure conditions, the 
manufacturer states. 

Nozzle combinations may be varied to 
obtain any desired proportion between 
the two liquids being mixed. Atomiza- 
tion of the liquids may be coarse or fine, 
but, in any case, the positioning and 
construction of the individual nozzles as- 
sures complete mixture of liquids. 

These external mixing nozzles are 








SECTIONAL 





Experienced 


ENGINEERS and FABRICATORS 


Experienced Braden engineers will gladly assist you in planning your 
next sectional steel building, whether it be a small meter house or a 


very large specialized structure. 


Braden Buildings are carefully fabricated from standard mill products 


by experienced workmen. 


Field erection is economical and rapid as the buildings go together 
easy and no special tools are required. 





BRADEN STEEL CORPORATION 


1007 East Admiral Blvd. 


Tulsa 3, Oklahoma 


Subsidiary of MOORLANE COMPANY 










































available in brass, stainless steel, ap 
other materials. The manufacturer j 
Spraying System Co., 4020 West Lak 
Street, Chicago 24, Illinois. 


(18) Toolroom lathe 


A new 9-in. toolroom lathe for exact. 
ing toolroom or production operations 
has just been announced by the South 
Bend Lathe Works. This lathe has 
914-in. swing and takes 22-in. betwe 
centers. It has a maximum collet cap 
city of 4%-in. and a 34-in. spindle bo 

The 12 spindle speeds range from 4] 
to 1270 r.p%n., with back-gear drive for 
the slower speeds. A quick change gear 
box permits cutting 48 pitches of screw 
threads, 4 to 224 per in., and provides 48 
power longitudinal feeds and power 
cross-feeds. The lathe is equipped with 
a handwheel draw-in collet attachment. 
collet rack, taper attachment, thread dial 
indicator, thread cutting stop, large and 
small face plates, and micrometer car- 
riage stop. Additional attachments are 
available that simplify the machining of 
special classes of work. 

South Bend Lathe Works, 371 East 
Madison Street, South Bend 22. Indiana. 





§ 
is the manufacturer. “gt 
7 difficul 
(19) Motor starter oe 
A new magnetic, reduced voltage cage | | ve 
motor starter, which protects motors resil 
from sustained overloads, locked rotor | “*""*" 
condition, single-phasing and overload- 
ing from too frequent starting, has been Note j 
announced by the Allis-Chalmers Manv- * en 
facturing Company, Milwaukee, Wiscon- ead ¢ 
sin. This is accomplished in the new | "ded { 
starter, called type “ARC,” with an ac} be tigh 
curately calibrated, thermal overload re | compr. 
lay. Built for general industrial appli } oso, ti 
cations, the new starter is now av. injecte 
for control of motors from 5 to 2500 hp., Flange 
up to 5000 volts, 3-phase, 50 or 60 cycles. | bott 
Reduced voltage, two-point starting 8 | h 
obtained with a built-in auto-transform | "9 !"¢ 
er, utilizing accurate, synchronous m0 
tor-driven, adjustable timing relay for 0-7 
transition from starting to running pos! ead 
tion. (Units rated through 800 hp. have ‘ ad ¢ 
built-in auto-transformers; above 800 | "ange: 
hp., auto-transformers are supplied for | ‘ype s 
separate mounting.) Interrupting % | Pages 
pacity rating of the new starter is 10 ff or writ 


times the motor’s full load current. 























Branch Offices: Houston and Dallas, Texas, and Cleveland, Miss. , 
Representatives: Kansas City, Mo., Amarillo, Tex., Wichita, Kan., Odessa, Tex., ne eee Tae 
Oklahoma City, Okla. 
Export Agent: Russel D, Heath, 50 Church St., New York, N. Y. BUY WAR BONDS TO 
| a 2 
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East D.. to the difficulty of welding 
diana. } sme grades of casing and to the fact 
that a dependable welded seal is often 
dificult to obtain because of inexperi- 
enced field welders, etc., many operators 
have wisely switched to this O-C-T Weld- 


P : 4 *,? 
sho less Assembly which provides two positive 
“rotor | ‘silient seals. 
rload- 

g been 


Manu- | Note in the cross-section view of the well 
Tigcon- | ‘tad assembly that a double seal is pro- 
e new | vided for the oil string, both of which may 
an ac | be tightened externally by making up on 
pad re- | compression or lock-down screws. Note, 


om also, that hydraulic test pressure may be 
00 hp injected through the Type ‘‘PF-1"" Packoff 
e aa flange to determine whether or not either 


ting is or both seals is defective before subject- 
sform | "9 them to well pressure. 


;, | 9-C-T makes a complete line of well 
g post h d * ° ° ° 
». have | 0d equipment, including welding type 
ve 800 fanges for operators who insist on this 
ied for | 'Ype seal. See your Composite Catalog, 
ng %& [Pages 2158-2191, for complete details, 
% write for descriptive literature. 


— OIL CENTER 


__|TOOL COMPANY 


Airline Drive © Houston, Texas 


, 1945 Export—Val R. Wittich, 30 Rockefeller Plaza, 
New York, N. Y. 








WELD-LESS _ 


TT Sis 


CLES PCD SA LEASED ALLE 


rei 


see 


O-C-T Type "T-16” Tubing Head— 
Cpe suspension and resilient pack- 
ing with lock-down screws in top 
flange. Note threaded outlets which 
accommodate valve removing plug. 
See Composite Catalog page 2185 for 
details. 
O-C-T Type “PF-1" Packoff Flange— 


Qyreries auxiliary resilient packing 
above slips. Eliminates welding. 
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Compression Screws—permit tighten- 
ing seal externally at any time before 
or after well completion. 


Pressure test port permits application 
of test pressure to both casing seals. 


Lockdown Screws—permit applica- 
tion of compression on lower casing 
seal, independently of weight of 
casing. 


O-C-T Type "C-9” Casing Head. 
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(20) Dawes condenser 


In refining operations where condens- 
ers require maintenance that runs high 
in man-hour and shutdown time losses, 
the new Dawes condenser, developed by 
Contract Engineering of San Francisco, 
California, will decrease maintenance 

hutdown time losses sufficiently virtual- 
ly to eliminate them, according to the 
manufacturer. 

The Dawes unit incorporates econ- 
omies in condenser design. The tubes 
ire approximately one-third as long as 
those in a conventional condenser and 
are of special extruded surface construc- 
tion, it is stated. They are built in a 
series of trays in “file-cabinet” manner, 
ind individual trays of tubes can be 
quickly and easily removed for cleaning 
and repairing in a small working area. 

Recent designs call for units up to 
10,000 Ib. of steam per hr. at whatever 
vacuum is desired up to 29 in. Hg. Re- 
fineries thus may install units manifold- 
ed to aggregate the desired capacity. In 
this way, separate units can be cut out or 
in as needed, and if necessary, replace- 
ment units readily substituted. This elim- 
inates plant shutdown time loss due to 
condenser failure. 

The model of the Dawes condenser re- 

ently used in an exhaustive laboratory 
test comprised a shell, 2 ft. by 3 ft. in 
dimension. It enclosed 314 lineal feet of 
special extruded surface tubing. This 


tubing was arranged in a series of 26 
trays, 5 tubes to a tray. In this test 7200 
lb. of steam at 266°F. were condensed 
per hr. Water at the inlet header was 
77°F. The velocity through the tubes 
was 6 ft. per sec. and the quantity of 
cooling water was 3200 lb. per min. 
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The test range included condenser 
vacua, referred to 30 in. barometer, from 
12.8 to 27.2 in.; mercury and water rates 
from 339 to 447 gal. per min. corre- 
sponding to velocities of 5.52 and 7.28 
ft. per sec. Cooling water temperatures 
“in” varied with load from 71°F. to 78°F. 
The range of condenser vacuum was lim- 
ited to 12.8 in. Hg. by the steaming ca- 
pacity of the boiler and to 27.2 in. Hg. 
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Where there's a pipe-straightening job to be done, like the 
one illustrated above—or any other job that calls for rugged, 
dependable horsepower—you can always bank on a heavy- 
duty Wisconsin Air-Cooled Engine to stay with it until the 


assignment is finished. 


There are plenty of places where Wisconsin air-cooled power 
(from 1 to 31 hp.) will fit in with your operating setup. 
Specify Wisconsin Engines for your equipment whenever 


and wherever possible. 


WISCONSIN MOTOR 


Corporat.on 
MILWAUKEE 14, 
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WISCONSIN 


World slargest Builders of Heavy-Duty Air-Cooled Engines 


WRITE TO HARLEY SALES CO. 


510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 








by unsteady operating conditions of the 
reciprocating condensate pump. 
maximum water rate of 447 gal. per min, 
was limited by the capacity of the cool. 
ing water supply system. 

Further improvements are in progress 
which will increase the capacity of the 
Dawes condenser over that of today, jt 
is stated. Development work is under the 
direction of John S. Logan and W, B, 
Jenkins of Contract Engineering, in eo]. 
laboration with the engineer who jp. 
vented the unit, B. P. Dawes, and John 
L. Trebilcock, consulting engineer, Pro. 
duction of the first units for distribution 
is now under way. 


(21) Latex éoated metals 


Postwar demands for metals coated 
with synthetic latex will increase jin 
volume as civilian manufacturing is re. 
sumed, if the trend indicated by the pres. 
ent demand continues, according to the 
United States Rubber Company, Rocke. 
feller Center, New York. 

This method of insulating and coat- 
ing metals of intricate shapes without 
the use of molds and dies was developed 
by United States Rubber Company prior 
to the war. It was adopted to eliminate 
the effects of abrasion and rust as well 
as acid and alkali corrosion. It also pro. 
vides a cushioned and non-slip surface 
for hard metal. Its use in war industries 
has accounted for increased production 
of many necessary materials. This meth- 
od of metal protection has made possi- 
ble replacement of valuable machine 
parts no longer available. Without it 
much of the machinery used in the manv- 
facture of vital materials would have 
been rendered useless. 

In addition to the resistance which 
this rubber coating gives against corro- 
sive elements, it has been invaluable 
wherever the possibility of static or 


spark would cause either explosion, fire. 


or shock. 





(22) P & N hook 


A new direct-line swaged hook is an- 
nounced by Poulsen and Nardon, Inc. 
Los Angeles manufacturers of stamped 
parts and fittings, who offer a hook that 
can be swaged to the cable. It is stated 
that this new method of fastening elimi- 
nates splicing and the rough, dangerous 
edges that splicing so often leaves. 

The new hook has a straight shank and 
is made from alloy: steel in a precision 
forging operation that retains the full 
strength characteristics of the steel. It 
is so designed that the load is on a direct 
line from the cable. 

Besides its swaging feature, other fea 
tures of the hook are smooth inside sur 
face, round throat, ample radius, and 
finished point. 

The P & N direct line swaged hook is 
available in sizes for 3/16-in. to lin 
cable. 

Poulsen and Nardon, Inc., Termindl 
Box 2398, Los Angeles 54, California 
are the manufacturers. 
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Reduced reproduction of 
Fred E. Cooper advertisement 





As the Fred E. Cooper advertisement 
says—“‘Outstanding performance has 
proved the soundness of original en- 
gineering design’’—and further,— 
"No Model W Winch Tractor has be- 
come obsolete, worn-out or gone per- 
manently out of commission because 








of mechanical failure.” 

From the time of the original design 
—25 years ago, streamlining and im- 
provements have been made, but the 
basic idea remains. 

And during all these years—DIA- 
MOND Roller Chain Drives have 
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and 25 Years 


: Karlier Too 


5 Mod 1 W 
1 d 
atu winch a 
: 
a sag onsite, aed 1 
. -4 : pe One of the first models— 
mane” speeds '° eds the Rumely-Fred E. Cooper 
baees e < 3 line spes winch OilPull — feasts of 
ae ote BES ine. ne. eS 1920—and in the repro- 
“pmo ne 1 66 ths ene “yt a 
= patts iT he : . ater type Allis-Chalmers- 
Mom - 660° o Ye \ine ~ Fred E. Cooper Winch 
* roast 3 Tractor. Both equipped 
718. COR w 5xio with Diamond Roller 


Chain Drives. 


helped with their stamina, durability 
and efficiency to insure the operating 
performance for which these Winches 
have become noted. DIAMOND 
CHAIN & MFG. CO., 441 Kentucky 
Avenue, Indianapolis 7, Indiana. 
Tulsa Office: 2238 Terwilleger Blvd. 
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(23) Chromate gasket 


\ new type gasket, consisting of a felt 
base, impregnated with a chromate pig- 
mented compound that renders the ma- 
terial flame and fire-resistant as well as 
corrosion resistant is announced by The 
Sherwin-Williams Company, Cleveland. 
Ohio. Originally intended as a substitute 
for low-pressure rubber gaskets required 
in marine ventilating systems. chromate 
vasketing has since demonstrated its use- 
fulness in many other applications, in- 
cluding joint seals in water, fuel oil and 
diesel oil systems, as well as gasketing 
for air lock and refrigerator doors. 

Formerly, where resistance to air pres- 


sures up to about 10 lb. per sq. in. was 
required, sponge rubber was usually em- 
ployed. When the rubber shortage forced 
industry to turn to substitutes, it was 
found that most of the proposed mate- 
rials could net meet the requirements 
for compressibility, flexibility, water- 
insolubility, corrosion resistance, oxida- 
tion resistance, and the ability to seal 
and resist pressures. Efforts to render 
such materials flame-resistant failed be- 
cause the borax, sodium silicate, am- 
monium phosphate, and other am- 
monium salts were water soluble. 
Chromate gasketing is flame and fire 
resistant to a high degree, thereby ren- 
dering it valuable where inflammable 











REPUBLIC 
NATIONAL BANK 


OF DALLAS | 


DALLAS, TEXAS 





CONDENSED STATEMENT OF CONDITION 
AS OF DECEMBER 30, 1944 





RESOURCES 
Loans and Discounts . . 
Banking House ... . 


Furniture and Fixtures. . 


Other Bonds and Securities 


a ee 


LIABILITIES 
Capital . . . 


Stock in Federal Reserve Bank . . 


U. S. Government Securities . . . 


Cash in Vault and with Banks . . 


- $ 6,250,000.00 


$ 83,311,031.96 
1,860,000.00 
260,042.63 
375,000.00 | 
81,623,747.84 ~ 
1,328,944.63 
66,778,497.48 


$235,537,264.54 








MEMBER FEDERAL DEPOSIT I 





Surplus... . 6,250,000.00 $ 12,500,000.00 
Undivided Profits ..... . 1,053,014.35 
Reserve for Taxes, Efe. . . . . 848,693.07 
Deposits: 

Individual . . . $110,650,895.35 

Banks .... 65,842,767.28 

U. S. Government 44,641,894.49 221,135,557.12 

Total . . . . « « « + « $235,537,264.54 


NSURANCE CORPORATION 
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materials must be avoided. It can with. 
stand relatively prolonged exposure ty 
salt water without decomposition. It may 
be had either factory pre-cut or cut from 
sheet at the point of use without special 
tools. 

Chromate gasketing employs as a base 
sheet material, a good grade of thor. 
oughly felted, low shoddy content woo! 
felt. The felt base is impregnated with 
a specially prepared chromate pig. 
mented compound that is non-drying, 
tack and water insoluble, and renders 
the felt flexible, pressure resistant, and 
flame resistant. Because the compressi. 
bility of a chromate gasket depends con. 
siderably on the method of treatment, 
great care is taken with the impregnat. 
ing operation. 

A chromate gasket will maintain air 
pressures up to 25 lb. per sq. in. at nor. 
mal temperatures. In addition to fire and 
flame resistance, it is not affected by 
fuels and has definite rust inhibiting 
properties. Chromate gasketing is dark 
green in color and is available in two 
thicknesses, 14 in. and 1/16 in. In addi. 
tion to its original application for seal- 
ing joints in air ventilator lines, forced 
draft blowers and similar equipment, 
chromate gasketing may be used in 
flange-to-flange joints in drainage, fire 
main, fresh water, flushing, sprinkling. 
plumbing, fuel oil and diesel oil systems. 
It may be employed for watertight or 
viltight connections to structures and as 
gasketing for air lock doors, air lock 
relief valves, jointer doors, refrigerator 
doors, and flame resistant closures. 





(24) Power connectors 


Anticipating the increased use of 
aluminum for substation buses, Burndy 
Engineering Company, New York, New 
York, has designed a complete line of 
aluminum connectors for all power 
needs according to F. E. L. Whitesell, 
director of sales. The line features a full 
range of types and sizes for all alumi- 
num-to-aluminum connections as well as 
for aluminum to copper. 

Produced from a heat-treated alumi- 
num alloy high in strength, conductivity, 
and elongation, the Burndy aluminum 
connectors differ in design from conven- 
tional copper connectors, the manufac- 
turer states. The new design compensates 
for the differences in the electrical and 
physical properties of the two metals; 
and the high elongation of the aluminum 
alloy permits the connector to conform 
tightly to the conductor under pressure 
without danger of cracking. Thus prop- 
erly designed, with adequate propor: 
tioning and contact surfaces, and utiliz- 
ing the most efficient alloys, these alum'- 
num connectors provide excellent elec- 
trical and physical efficiencies, it is a 
serted. 

In design, the wall thicknesses of the 
aluminum connectors are greater, the 
bosses thicker, and radii larger, and the 
contact surfaces somewhat larger—fea- 
tures essential to provide the requi 
conductivity and the strength necessary 
to assure enduring contact pressures 0 
service, it is stated. 
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a INSTALLMENT NO. 91 
d . . . 
rs VALUABLE and regular feature of The Petroleum Engineer, the Continuous Tables, now in 
dark | A their seventh year of publication, were designed to save time and effort for the technician and 
: ine __ the practical field or plant worker. The tables have proved one of the most popular and helpful 
addi. departments of The Petroleum Engineer. Data are presented in the simplest form available with many 
seal. types of information included that are best presented by curves or nomographs when three or more 
orced variables must be considered simultaneously. 
- __ The Continuous Tables have developed as a result of suggestions for new tables, direct con- 
| Bs | tributions, and improvements to existing tables by members of the petroleum and related industries, 
‘ing | including manufacturing concerns, who are continually searching for practical information reduced 
nt | by computation to tabular form readily applicable to the problems daily confronting them that might 
i ae | otherwise necessitate a more or less tedious calculation. These contributions and suggestions from the 
nd a | industry have resulted in a valuable exchange of information and data contributing to the progress 
lock of the industry as a whole. 
rator This index will be revised monthly. The index for installments 1-12, inclusive, will be found 
. ( | in the May, 1938, issue; 13-24, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, 
issue; 37-48, inclusive, in the June, 1941, issue; 48-60, inclusive, in the June, 1942, issue; 61-72, 
inclusive, in the June, 1943, issue; 73-79, inclusive, in the January, 1944, issue; 80-82, inclusive, in the 
April, 1944, issue; 83-85, inclusive, in the July, 1944, issue, and 86-88, inclusive, in the October, 1944, 
in al issue. 
ra INDEX TO TABLES 
nar a Index No. Page Issue 
noted Chart for viscosity-gravity constant raster eee eee P 216.131. 261 Nov. 
sell Casing selection charts (sheet 1) P 432.21 241 Jan. 
7 i | Casing selection chart—5l/-in. O.D. (sheet 2) P 432.21 243 Jan. | 
a Tul | Casing selection chart—7-in. O.D. ..... (sheet 3) P 432.21 245 Jan. | 
lumi- Casing selection chart—8%-in. O.D. ...(sheet 4) P 432.21 247 Jan. 
ell as | Casing selection chart—9%¥-in. O.D. (sheet 5) P 432.21 249 Jan. | 
Casing selection chart—10¥-in. O.D. _- ; (sheet 6) P 432.21 251 Jan. 
lumi- Pressure drop in 2-in. external upset tubing a .... $11.140.1 269 Nov. 
ivity, Theoretical hydraulic horsepower to lift fluid , P 519.500.1 265 Nov. 
num | Pressure extensions—orifice meter calculations (sheet 21-C) P 683.32 239 Jan. 
; Hydrocarbon azeotropes (sheet 5) P 721.9 259 Nov. 
nven Hyd 
ufac- ydrocarbon azeotropes . (sheet 6) P 721.9 263 Nov. | 
wah Hydrocarbon azeotropes (sheet 7) P 721.9 267 Nov. 
i Hydrocarbon azeotropes (sheet 8) P 721.9 271 Nov. 
an Hydrocarbon azeotropes (sheet 9) P 721.9 219 Dec. 
tals; Hydrocarbon azeotropes (sheet 10) P 721.9 221 Dec. 
inum Hydrocarbon azeotropes . (sheet 11) P 721.9 223 Dec. 
form Hydrocarbon azeotropes (sheet 12) P 721.9 225 Dec. 
ssure Hydrocarbon azeotropes (sheet 13) P 721.9 227 Dec. 
>rop- Hydrocarbon azeotropes (sheet 14) P 721.9 229 Dec. 
por: Hydrocarbon azeotropes (sheet 15) P 721.9 231 Dec. 
itiliz- 
jumi- INDEX TO ADVERTISERS IN TABLES 
-_ Page Issue Backing Table No. 
Ss as Brown Fintube Co., The (sheet 5) 250 Jan. P 432.21 
Griscom-Russell Co. (sheet 21-C) 240 Jan. P 683.32 
f the Hazard Wire Rope Division of American Chain & Cable Co., Inc. (sheet 2) 244 Jan. P 432.21 
, the ( Hyatt Bearings Division, General Motors Corp. (sheet 6) 252 Jan. P 432.21 
d the Maxim Silencer Co. (sheet 4) 248 Jan. P 432.21 
_fea- Nash Engineering Co. (sheet 3) 246 Jan. P 432.21 
sired Torrington Co., Bantam Bearings Division (sheet 1) 242 Jan. P 432.21 
ssary | 
es in —— —— - 
a 2s 
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Twin Disc Standard Power Take-offs and Reduc- 
tion Gear units are equipped with single or two 
plate clutches of the gear-tooth type, depending on 
the horsepower to be transmitted and the diameter 
of the engine flywheel housing. 

To assure the wear-life of the discs, well 
proportioned friction surfaces of ample capacity, 
coupled with adequate provision for heat dissi- 
pation, are provided. 

To compensate for wear, the Twin Disc 
simple, one-point clutch adjustment is easily and 
quickly made through the hand hole provided for 
this purpose. 

These features, plus the positive action 
which firmly clamps the friction driving plate be- 
tween the two driven plates, assure efficient clutch 
performance and maximum wear-life. For com- 
plete description and list of standard sizes avail- 
able, ask for Engineering Bulletin 129. Twfn Disc 
CLutTcH COMPANY, Racine, Wisconsin (Hydraulic 
Division, Rockford, Illinois). 
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THe PETROLEUM ENGINEER'S ConTINUOUS TABLES (INSTALLMENT No. 91) P 683.32 
. 
Static Press. 
PRESSURE EXTENSIONS—ORIFICE METER CALCULATIONS 2300-2395 1b. 
4a 8 : : 
eee Static pressure, lb. per sq. in., ga. 
Ss — mecneqgumeuneesesnnis _ 
Sas 
te 2300 | 2305 | 2310 | 2315 | 2320 | 2325 | 2330 | 2335 | 2340 | 2345 | 2350 | 2355 | 2360 65 | 2370 | 2375 | 2380 | 2385 | 2390 | 2305 
2 | 68.03] 68.11] 68.18] 68.25] 68.32] 68.40] 68.47| 68.55| 68.62] 68.69] 68.76] 68.83] 68.90] 68.99] 69.06] 69.13] 69.20] 69.27] 69.34] 69.41 
4 | 96.22 30] 96.44] 95.54] 96.64] 96.74] 96.84] 96.96) 97.06] 97.16] 97.26] 97.36] 97.46] 97.56] 97.68] 97.78| 97.88] 97.98] 98.08] 98.18 
6 |117.9 |118.0 ]118.1 |118.3 ]118.4 [118.5 {118.6 [118.8 |118.9 119.0 ]119.1 [119.3 |119.4 [119.6 {119.7 |119.8 |119.9 |120.0 [120.1 {120.3 
8 }136.1 |136.3 |136.4 136.6 136.7 136.8 |136.9 |137.1 |137.3 |137.4 ]137.6 |137.7 ]137.9 |138.0 |138.2 ]138.3 |138.4 |138.6 1138.7 |138.9 
10 152.1 {152.3 |152.5 |152.6 |152.8 |152.9 1153.1 {163.3 ]153.4 [153.6 |153.8 |163.9 |154.1 |154.3 |154.4 1154.6 1154.7 |154.9 |155.1 {155.2 
12 1166.6 $166.9 |167.0 |167.2 |167.4 |167.5 |167.7 |167.9 |168.1 |168.3 1168.4 |168.6 |168.8 |169.0 |169.2 |169.3 |169.5 |169.7 |169.9 |170.0 
14 1180.0 |180.2 }180.4 |180.6 |180.8 |181.0 |181.2 |181.4 |181.6 |181.8 |181.9 [182.2 ]182.3 |182.6 |182.8 |182.9 |183.1 {183.3 |183.5 1183.7 
16 1192.4 {192.7 |192.9 |193.1 |193.3 |193.5 1193.7 {193.9 |194.1 |194.3 |194.5 |194.7 |194.9 1195.2 |195.4 |195.6 |195.8 |195.9 |196.2 |196.4 
18 1204.1 |204.4 6 1204.8 |205.0 .2 |205.4 |205.7 |205.9 |206.1 |206.3 [206.5 |206.8 |207.0 |207.2 |207.4 |207.6 |207.9 {208.1 |208.3 
20 [215.1 |215.4 |215.6 |215.9 |216.1 |216.3 |216.5 |216.8 |217.0 |217.2 |217.5 |217.7 1217.9 {218.2 |218.4 |218.6 |218.9 |219.1 |219.3 /219.5 
21 |220.5 |220.8 }220.9 |221.2 |221.4 |221.7 [221.9 |222.2 |222.4 |222.6 |222.9 |223.1 |223.3 |223.6 |223.8 1224.1 |224.3 |224.5 |224.7 |224.9 
22 225.6 |225.9 |226.1 |226.4 |226 6 |226.9 |227.1 |227.4 |227.6 |227.9 |228.1 |228.3 |228.5 |228.8 |229.1 |220.3 |229.5 |220.8 |230.0 |230.2 
23 1230.7 |231.0 |231.3 |231.5 |231.7 |231.9° |232.2 |232.5 |232.7 |232.9 |233.2 |233.5 |233.7 |234.0 |234.2 |234.6 |234.7 |234.9 |235.2 1235.4 
24 1235.7 235.9 |236.2 |236.5 |236.7 |236.9 |237.2 |237.5 |237.7 |237.9 |238.2 |238.5 |238.7 |239.0 239.3 1239.5 |230.8 |240.0 |240.2 1240.5 
25° /240.5 1240.8 [241.1 [241.3 [241.6 |241.8 |242.1 |242.4 |242.6 1242.9 |243.1 [243.4 |243.6 1243.9 |244.2 [244.4 [244.7 |244.9 |245.2 [245.4 
26 |245.3 1245.6 |245.9 |246.1 |246.4 |246.6 |246.9 |247.2 |247.4 |247.7 1247.9 1248.2 1248.5 |248.8 |249.0 [249.3 |249.5 |249.8 |250.0 |250.3 
27 1249.9 }250.3 |250.5 |250.8 |251.1 |251.3 |251.6 |251.9 |252.2 |252.4 |252.7 1252.9 |253.2 1253.5 |253.8 |254.0 [254.3 |254.5 |254.8 1255.1 
28 |254.6 |254.9 |255.2 1255.4 1255.7 |255.9 |256.2 |256.6 |256.8 |257.1 |257:3 |257.6 1257.9 |258.2 |258.5 |258.7 |258.9 |259.3 |259.5 |259.8 
29 |259.1 1259.4 |259.7 |259.9 |260.2 |260.4 |260.7 |261.1 |261.3 |261.6 |261.9 |262.1 |262.4 |262.7 |263.0 |263.3 |263.5 |263.8 |264.1 |264.3 
30 /263.5 |263.8 |264.1 |264.4 |264.6 |264.9 |265.2 |265.5 |265.8 |266.1 |266.3 1266.6 |266.9 |267.2 |267.5 |267.8 |268.0 |268.3 |268.6 |263.9 
31 1267-9 |268.2 |268.5 |268.8 }269.0 |269.3 |269.6 |269.9 |270.2 |270.5 |270.8 |271.0 |271.3 |271.7 |271.9 |272.2 |272.5 |272.8 |273.0 |273.3 
32 1272.2 |272.5 |272.8 |273.1 |273.3 |273.6 |273.9 |274.2 |274.5 |274.8 1275.1 |275.4 |275.7 |276.0 |276.3 |276.6 |276.8 |277.1 |277.4 1277.7 
33 1276.4 |276.7 |277.0 |277.3 |277.6 |277.9 |278.2 |278.5 |278.8 |279.1 |279.4 |279.7 |279.9 |280.3 |280.6 |280.9 |281.2 |281.4 |281.7 |282.0 
34 |280.5 |280.9 |281.2 |281.5 1281.7 |282.0 |282.3 |282.7 |282.9 |283.3 |283.6 |283.8 |284.1 1284.5 |284.7 |285.1 |285.4 |285.7 |285.9 1286.2 
35 |284.6 |284.9 |285.3 |285.6 |285.9 |286.2 |286.4 |286.8 |287.1 |287.4 |287.7 |287.9 |288.3 |288.6 |288.9 |289.2 |289.5 |289.8 |200.1 |290.4 
36 288.7 |289.0 |289.3 |289.6 |289.9 }290.2 |200.5 |290.9 |291.2 [201.5 |201.8 292.1 |202.4 |202.7 |203.0 |203.3 [203.6 |203.9 |204.2 |204.5 
37 |292.6 |293.0 }293.3 |293.6 |293.9 |294.2 |294.5 |294.9 |295.2 |205.5 |295.8 |206.1 |296.4 |206.8 |207.1 |207.4 |297.7 |298.0 |208.3 |208.6 
38 |296.5 |296.9 |297.2 |297.5 297.8 |298.1 |208.5 |298.8 |299.1 |209.4 |290.8 1300.1 1300.4 |300.7 |301.1 |301.4 |301.7 |301.9 |302.3 |302.6 
39 00.8 |301.1 {301.4 |301.8 |302.1 |302.4 |302.8 |303.1 |303.4 |303.7 |304.0 |304.3 |304.7 1305.0 |305.3 |305.6 |305.9 |306.2 |306.6 
40 1304.3 |304.7 |304.9 1305.3 |305 6 |305.9 |306.3 |306.6 |306.9 |307.3 |307.6 1307.9 1308.2 |308.6 |308.9 |309.2 |309.5 |309.9 |310.2 |310.5 
41 |308.0 |308.4 |308.7 |309.1 |309.4 |309.7 |310.0 {310.4 |310.7 |311.1 311.4 |311.7 |312.0 1312.4 |312.7 |313.0 |313.4 |313.7 1314.0 1314.3 
42 |311.8 |312.2 |312.5 |312.8 1313.1 1313.5 |313.8 |314.2 |314.5 |314.8 1315.2 1315.5 1315.8 |316.2 |316.5 |816.9 1317.9 1317.5 |317.8 |318.1 
43 1315.5 |315.8 |316.2 1316 5 |316.8 |317.2 1317.5 |317.9 |318.2 |318.5 1318.9 |319.2 |319.5 |319.9 1320.2 |320.6 |320.9 |321.2 |321.6 1321.9 
44 1319.1 |319.5 |319.8 |320.2 |320.5 |320.8 |321.2 |321.6 |321.9 |322.2 |322.6 |322.9 |323.2 |323.6 |323.9 1324.3 |324.6 |324.9 1325.3 |325.6 
45 322.7 |323.1 |323.5 |323.8 |324.1 1324.5 1324.8 |325.2 |325.5 |325.9 |326.2 1326.5 1326.9 |327.3 |327.6 |327.9 |328.3 |328.6 |328.9 |329.3 
46 1326.3 |326.7 |327.0 |327.4 |327.7 |328.0 328.4 |328.8 |329.1 |329.5 |329.8 |330.1 |330.5 1330.9 |331.2 |331.6 |331.9 |332.2 |332.6 |332.9 
47 1329.8 2 1330.6 |330.9 |331.3 |331.6 |331.9 |332.4 |332.7 |330.1 |333.4 |333.7 |334.1 [334.5 |384.8 1335.2 |335.5 |335.9 |336.2 1336.6 
48 1333.3 |333.7 |334.1 |334.4 |334.8 |335.1 |335.4 |335.9 |336.2 |336.6 |336.9 |337.3 337.6 1338.0 1838.4 |338.7 |339.1 |339.4 |339.8 1340.1 
49 1336.8 |337.2 |337.5 |337.9 |338.2 |338.6 1338.9 |339.4 |339.7 |340.1 |340.4 |340.8 1341.1 1341.5 |341.9 |342.2 |342.6 1342.9 [343.3 1343.6 
50 1340.2 |340.6 |340.9 |341.3 1341.7 |342.0 1342.4 |342.8 1343.2 |343.5 1343.9 |344.2 1344.6 1344.9 [345.3 1345.7 |346.0 [346.4 1346.8 [347.1 
51 1343.5 |343.9 |344.3 1344.7 1345.0 1345.4 1345.8 1346.2 |346.5 1346.9 |347.3 1347.6 1347.9 1348.4 |348.8 |340.1 |349.5 1349.8 |350.2 1350.5 
52 |346.9 |347.3 1347.7 1348.1 1348.4 |348.8 |849.2 |349.6 [349.9 |350.3 |350.7 1351.0 1351.4 |351.8 |352.2 |352.5 1352.9 |353.3 |353.6 |353.9 
53 /350.2 |350.7 1351.0 1351.4 1351.8 |352.1 1352.5 |352.9 3 1353.7 1354.0 1354.4 1354.7 1355.2 |355.6 |355.9 1356.3 1356.6 |357.0 |357.4 
54 353.5 |353.9 1354.3 1354.7 1355.1 1355.4 |355.8 |356.2 |356.6 |356.9 |357.3 1357.7 1358.1 |358.5 |358.9 |359.2 1359.6 |350.9 |360.3 |360.7 
55 |356.8 |357.2 |357.6 |357.9 1358.3 1358.7 |359.1 1359.5 |359.9 |360.3 |360.6 |361.0 1361.4 |361.8 |362.2 |362.6 |362.9 |363.3 |363.7 |364.0 
56 |360.0 1360.5 |360.8 |361.2 |361.6 |361.9 |362.3 |362.8 |363.1 |363.5 |363.9 1364.3 |364.6 |365.1 |365.5 |365.8 |366.2 1366.6 |366.9 |367.3 
57 1363.2 1363.7 |364.1 |364.4 364.8 |365.2 1365.6 1366.0 |366.4 |366.8 |367.2 |367.5 1367.9 1368.4 |368.7 1369.1 |369.5 |369.9 1370.2 |370.6 
58 |366.4 |366.9 1367.2 |367.6 |368.0 |368.4 |368.8 6 9 |370.4 |370.7 1371.1 |871.6 |371.9 |372.8 1372.7 1373.1 1373.5 |373.9 
59 |369.5 |369.9 1370.4 |370.8 1371.1 |371.5 |371.9 |372.4 |372.8 |373.1 |373.5 1373.9 |374.3 |374.8 |375.1 |875.5 |375.9 [376.3 |376.7 |377.1 
60 |372.7 1373.1 |373.5 1373.9 |374.3 |374.7 |375.1 |375.5 |375.9 |376.3 1376.7 |377.1 |377.6 |377.9 |378.3 |378.7 |379.1 |379.5 |379.9 1380.2 
61 |375.7 |376.2 1376.6 |376.9 |377.4 |377.8 |378.2 |378.6 |379.0 |379.4 |379.8 |880.2 1380.6 1381.0 |381.4 |381.8 |382.2 |382.6 |383.0 |383.4 
62 {378.8 |379.3 1379.7 |380.1 |380.5 |380.9 1381.3 |381.7 |382.1 |382.5 |382.9 |383.3 .7 1384.2 1384.6 1384.9 |385.3 |385.7 1386.1 |386.5 
63 1381.8 1382.3 1382.7 |383.1 |383.5 |383.9 3 |384.8 |385.2 |385.6 1385.9 |386.4 |386.8 |387.2 |387.6 |/388.0 |388.4 |388.8 |389.2 |389.6 
64 1384.9 1385.4 |385.8 |386.2 1386.6 |386.9 |387.4 |387.8 |388.2 |388.6 389.4 |389.8 |390.3 [300.7 |301.1 |301.5 |391.9 {392.3 |392.7 
65 |387.9 1388.3 |388.7 1389.1 1389.6 |389.9 |390.4 |390.8 |391.2 391.6 |392.1 |392.5 |392.9 |393.3 |303.7 |304.1 1304.5 |304.9 305.4 1395.8 
66 |390.8 1391.3 1391.7 1392.1 |392.5 |392.9 |393.4 |393.8 |304.3 |304.7 1395.1 1395.5 1305.9 |396.4 |396.8 |307.2 1397.6 |397.9 |398.4 |308.8 
67 |393.8 |394.3 1394 7 1395.1 1395.5 1395.9 |396.3 |306.8 |307.2 |397.6 1398.0 |398.4 |398 9 |399.3 |399.8 |400.2 |400.6 |400.9 |401.4 |401.8 
68 |396.7 |397.2 1397.6 |398.0 |398.4 |398.8 |399.3 |399.8 |400.2 |400.6 |401.0 |401.4 |401.8 |402.3 |402.7 |403.1 |403 6 |403.9 404.4 [404.8 | 
69 |399.6 |400.1 |400.6 |400.9 [401.4 |401.8 |402.2 |402.7 |403.1 |403.5 |403.9 |404.4 |404.8 |405.3 |405.7 |406.1 |406.5 1406.9 [407.4 407.8 
70 402.5 |403.0 |403.5 |403.9 |404.3 [404.7 |405.1 |405.6 |406.0 [406.5 |406.9 [407.3 |407.7 |408.2 |408.6 |409.1 |409.5 /409.9 |410.3 [410.7 | 
71 1405.4 1405.9 |406.8 |406.7 |407.1 |407.6 |407.9 |408.5 |408.9 |409.3 {400.8 [410.2 |410.6 [411.1 |411.5 |411.9 [412.4 |412.8 [413.2 |413.6 
72 |408.2 |408.7 |409.1 |409.6 |410.0 |410.4 [410.8 |411.3 [411.8 |412.2 ]412.6 |413.0 [413.5 [413.9 [414.4 [414.8 [415.3 [415.7 |416.1 |416.5 
73 1411.0 [411.6 [411.9 [412.4 [412.8 |413.3 [413.7 |414.2 |414.6 [415.1 [415.6 |415.9 [416.3 [416.9 |417.3 [417.7 |418.1 [418.6 |419.0 |419.4 
74 1413.8 [414.4 |414.8 [415.2 |415.6 |416.1 [416.5 |417.0 |417.5 |417.9 |418.3 |418.7 [419.2 |419.7 |420.1 |420.5 |420.9 [421.4 |421.8 |422.3 
75 1416.6 1417.1 |417.5 1418.0 |418.4 1418.9 [419.3 [419.8 |420.3 |420.7 |421.1 1421.6 |422.0 |422.5 |422.9 [423.4 |423.8 |424.2 [424.7 |425.1 
76 1419.4 |419.9 1420.4 1420.8 [421.2 |421.% 1422.1 |422.6 |423.1 [423.5 |423.9 |424.4 1424.8 1425.3 [425.8 [426.2 |426.7 |427.1 |427.5 1427.9 | 
77 422.2 |422.7 1423.1 |423.6 |424.0 424.4 1424.9 1425.4 [425.8 |426.3 |426.7 |427.2 |427.6 |428.1 |428.6 1428.0 |429.4 |429.9 /430.3 |430.8 | 
78 1424.9 |425.4 |425.9 1426.3 [426.8 |427.2 1427.6 [428.2 |428.6 [429.1 |429.5 |429.9 [430.4 |/430.9 |431.3 [431.8 [432.2 [432.7 |433.1 [433.6 | 
79 427.6 |428.1 |428.6 }429.0 |429.5 |429 9 |430.4 [430.9 [431.3 |431.8 [432.2 |432.7 [433.1 [433.6 [434.1 |434.5 |434.9 |/435.4 435.9 |436.3 | 
80 1430.3 |430.8 |431.3 [431.7 1432.2 |482.6 1433.1 [433.6 [434.0 [434.5 |434.9 |435.4 1435.8 [436.4 |436.8 |437.3 1437.7 |438.2 [438.6 |430.1 | 
81 |432.9 |433.5 1433.9 1434.4 |434.9 1435.8 1485.8 1436.3 [436.8 |437.2 |437.7 |438.1 |438.6 |430.1 |430.6 1440.0 [440.5 [440.9 [441.4 |441.8 
82 435.6 |436.2 |436.6 [437.1 |437.5 |437.9 |438.4 |438.9 |439.4 |439.9 [440.3 [440.8 [441.2 [441.8 |442.2 [442.7 [443.1 [443.6 [444.1 |444.5 
83 {438.3 1438.8 1439.3 |439.7 [440.2 |440.6 1441.1 [441.6 [442.1 1442.6 [443.0 |443.5 1443.0 [444.5 |444.9 1445.4 [445.8 |446.3 [446.7 [447.2 | 
S4 440.9 |441.5 [441.9 [442.4 [442.8 |443.3 443.8 [444.3 [444.8 [445.2 1445.7 [446.1 [446.6 [447.2 [447.6 448.1 /448.5 [448.9 [440.4 [449.9 | 
85 1443.6 1444.1 1444.6 |445.0 1445.5 1445.9 1446.4 1446.9 1447.4 1447.9 1448.4 1448.8 1449.2 [440.8 |450.3 |450.8 /451.2 [451.7 [452.1 |452.6 | 
86 446.2 |446.7 1447.2 1447.7 1448.1 [448.6 |449.0 1440.6 1450.1 |450.5 [450.9 [461.5 [451.9 [452.5 1452.9 [453.4 [453.9 [454.3 [454.8 [455.3 | 
7 1448.7 1449.3 1449.7 |450.2 1450.7 1451.1 1451.6 1452.2 1452.6 1453.1 1453.6 [454.4 [454.5 [455.1 [455.5 |456.0 |456.5 /456.9 [457.4 |457.9 
88 1451.3 1451.9 |452.3 |452.8 1453.2 1453.8 1454.2 1454.8 1455.3 [455.7 1456.2 1456.7 |457.1 |457.7 |458.2 |458.6 |450.1 450.6 |460.0 |460.5 
89 1453.9 1454.4 1454.9 |455.4 1455.8 1456.3 [456.8 [457.4 [457.8 [458.3 [458.8 1459.2 [450.7 |460.3 [460.8 |461.2 [461.7 |462.2 [462.6 | 463.1 
90 |456.4 1456.9 1457.5 |457.9 1458.4 |458.9 1459.4 450.9 |460.4 1460.9 [461.3 1461.8 1462.3 [462.9 [463.3 [463.8 [464.3 |464.8 |465.2 |467.7 
91 458.9 [459.4 [459.9 |460.4 [460.9 |461.4 [461.9 |462.4 |462.9 |463.4 |463.9 |464.4 1464.8 1465.4 1465.0 1466.4 [466.8 [467.3 [467.8 [466.3 
92 |461.5 |462.0 |462.5 |463.0 [463.5 |463.9 |464.4 [465.0 |465.5 1465.9 1466.5 1446.9 1467.4 1467.9 [468.5 |468.9 [460.4 [469.9 |470.4 |470.9 | 
93 1463.9 |464.5 |465.0 [465.5 |466.0 [466.5 |466.9 |467.5 .0 1468.5 1468.9 [460.5 |469.9 [470.5 |471.0 [471.5 [471.9 |472.5 |472.9 [478.4 
466.4 1467.0 |467.5 |467.9 |468.5 |468.9 |469.4 [470.0 |470.5 |470.9 |471.5 |471.9 |472.4 |478.0 |478.5 |478.9 [474.5 |474.9 |475.4 |475.9 
95 |468.9 |469.5 |470.0 |470.5 |470.9 |471.5 [471.9 |472.5 |473.0 |478.5 |474.0 |474.5 [474.9 [475.6 [476.0 |476.5 |477.0 |477.5 |477.9 |478.5 
96 1471.4 |471.9 |472.5 |472.9 |473.4 [473.9 |474.4 [475.0 |475.5 1475.9 |476.5 |476.9 |477.5 |478.0 1478.5 1479.0 |479.5 |480.0 [480.5 |480.9 | 
97 |473.8 |474.4 |474.9 |475.4 |475.9 |476.4 |476.9 [477.5 |477.9 |478.5 |478.9 |479.4 |479.9 |480.5 |481.0 |481.5 |482.0 /482.5 |482.9 |483.5 
98 1476.2 |476.8 |477.3 |477.8 |478.3 |478.8 |479.3 |479.9 |480.4 |480.9 |481.4 |481.9 |482.4 [482.9 |483.5 |483.9 |484.5 |484.9 /485.4 [485.9 
99 {478.7 |479.2 |479.8 |480.3 |480.8 |481.3 |481.8 |482.4 [482.9 |483%4 |483.9 [484.4 |484.9 [485.5 |485.9 |486.4 |486.9 487.4 |487.9 |488.4 
100 |481.1 |481.7 .|482.2 |482.7 |483.2 |483.7 |484.2 |484.8 |485.3 [485.8 |486.3 |486.8 |487.3 |487.9 |488.4 |488 9 |480.4 |489.9 |490.4 |490.9 
NOTE: Values given in body of table are products of the square roots of the static and differential pressures in Ib. per sq. in., abs., 
and inches of water, respectively. 
Absolute pressures are based on atmospheric pressure of 16 Ib. per sq. in. 
Table has been condensed to serve field men in approximating meter readings. Intermediate readings for accurate measurements 
may be obtained from pressure extension books, usually available in district offices. 






































Recovers heat 


from tarry or 


dirty fluids 





without clogging 





Su 3 erior to EH... is a heat transfer unit which, in 
. many instances, is maintaining rated capacity 

other designs indefinitely on services which had previously 

of heat exchangers necessitated frequent shut down and cleaning 


in all these features aaetendiehe unite. 


In many instances, the G-R Tubeflo Section has ( 
permitted recovery of heat which formerly had 
to be wasted because no other design of ex- 
changer could withstand the severe operating 
conditions. 


Maintains rated capacity when han- 
dling tarry or dirty fluids 


Positively prevents interleakage of 
fluids 


Suitable for extreme pressures and 

temperatures These outstanding benefits are provided by the 
Easily inspected and cleaned exclusive design of two parallel tubes arranged 
compactly in two passes and expanded into 
closely spaced diamond-shaped fins. All pas- 
sages are of uniforfn cross-sectional area, with- 
Standard, interchangeable units out pockets or dead ends that might cause 
Proven by over 3000 installed units fouling; and the fins transfer the heat from the 
and more than 15 years of service hot tubes to the cold tubes. 


Write for Bulletin 1621 / 
describing these units in detail. THE GRISCOM-RUSSELL CO. 
285 MADISON AVENUE, NEW YORK 17, WN. Y. 


No rolled tube joints under pressure 


No internal flanges or gasketed joints 





e ji 
’ * 








240 THE PETROLEUM ENGINEER, January, 1945 














— 





945 


Sheet 1 


THE PETROLEUM ENGINEER'S Commons | TABLES Ganeneneenen _ ou P 432.21 











CASING SELECTION CHARTS 





THE following pages contain a series of five charts 
prepared by H. M. Cooley, Manager of field engi- 
neering, Tubular Products, Bethlehem Steel Com- 
pany, with acknowledgments to W. F. Herbert and 
others of the petroleum industry who have contrib- 
uted to their preparation. ° 


‘These charts are intended to supply the weight 
and grade of casing that should. be run at various 
depths in wells up to 10,000 ft. It was deemed advis- 
able to limit the use of the charts to 10,000 ft. as the 
importance of casing strings for wells of greater 
depths possibly requires individual treatment by 
those responsible for their design, with perhaps a spe- 
cial set of safety factors differing from those which 
were used in the design of these charts. An example 

| of the possible need for individual casing string de- 
sign treatment is the occasional encountering of high 
or abnormal pressures from fluids in some deep por- 
ous formations. 


Safety factors employed in construction of the 
charts are the ones used and considered standard by 
many oil company engineers who design casing 
strings for wells. The reference or fundamental prop- 
erty figures are those shown in the American Petro- 
leum Institute Code of Performance Properties for 
collapse, tension, and internal pressures. These fig- 
ures are accepted by nearly all oil company and pipe 
manufacturing company engineers. A collapsing 
medium of 9.6 lb. per gal. has been used for the 
same reason, although possible abnormal pressures 
must at times be considered, as previously observed. 
The effect of tension stresses on collapsing pressures 
has been allowed for in the charts according to the 
method selected by Wescott-Dunlop-Kemler in their 
paper on casing, as shown in the American Petroleum 
Institute, Drilling and Production Practice, 1940, 
page 138. The effect of fluid buoyancy on tension 
stresses has not been considered, as it was believed 
that certain conditions during the running of casing, 
such as lifting the string to release slips, or to free it 
from cavings, may entirely neutralize the beneficial 
effect of buoyancy. An internal pressure gradient of 
0.5 lb. per ft. of depth has been selected for the 
charts, corresponding with the 9.6 lb. per gal. col- 
lapsing medium, and the same precautions with re- 
spect to high pressures must be given consideration. 





Casing sizes selected for the series of charts are 
| 5%-in. O.D., 7-in. O.D., 85¢-in. O.D., 95¢-in. O.D., 
| and 1034-in. O.D. These sizes are the most commonly 
| used in field practice. Additional charts for other 
sizes of casing may be constructed by the user to en- 
large the series. 


The following examples are intended to demon- 
strate the use of the charts in selecting casing strings 
suitable for various depths of wells and meeting the 
safety factors and conditions noted on the charts. 

Example No. 1: Find the correct weight and grade 
| of casing, 514-in. O.D., for a 5000-ft. well. 

Solution: On the chart of sheet 2 for 544-in. O.D. 
| casing the vertical line under 5000 ft. crosses from 
| 14-lb. H-40 to 14-Ib. J-55 at 4300 ft. and remains in 
| the 14-lb. J-55 section to 5000 ft. The string would 





consist, therefore, of two sections: 





Top: 4300 ft., Ht -in. O.D.—14-lb. H-40 short T. 


Bottom: 700 ft., oe -in. O.D.—14-lb. J-55 


Total: 5000 ft. 

Example No. 2: It has been decided to run a string 
of 54-in. O.D. casing in a 9000-ft. well. What weight 
and grade casing is required? 

Solution: The chart of sheet 2 for 544-in. O.D. cas- 
ing is again used. The vertical line under 9000 ft. 
crosses from 17-lb. N-80 at 360 ft.; from 15.5-lb. J-55 
at 5600 ft.; from 17-lb. J-55 at 7850 ft., and remains 
in the 17-Ib. N-80 section to the total depth of 9000 ft. 
Therefore, the string would consist of the following 
sections: 


Top: 360 ft., He -in. O.D.—17-lb. N-80 long T. 





5240 ft. 4 -in. O.D.—15.5 Ib. J-55 long T. 


2250 ft., re -in. O.D.—17-lb. J-55 
Bottom: 1150 ft., 544-in. O.D.—17-lb. N-80 


Total: 9000 ft. 

Example No. 3: A string of 1034-in. O.D. casing is 
to be run in a 7000-ft. well. What should the weight 
and grade be of the casing? 

Solution: Sheet 6 contains the chart for 1034-in. 
O.D. casing. The vertical line under 7000 ft. crosses 
from 51-lb. N-80 at 770 ft.; from 45.5-lb. J-55 at 3800 
ft.; from 51-lb. J-55 at 4950 ft.; from 51-lb. N-80 at 
6650 ft., and remains in 55.5-lb. N-80 section to 7000 
ft. Therefore, the string would contain the following 
sections: 


Top: 770 ft., Ys -in. O.D.—51-lb. N- 80 long T. 
& C 


3030 ft., 1034-i -in. O.D.—45.5-lb. J-55 long 
T. & C. 
1150 ft., 1034-in. O.D.—51-lb. J-55 
1700 ft., 1034-in. O.D.—51-lb. N-80 
Bottom: 350 ft., 1034-in. O.D.—55.5-lb. N-80 
* Total: 7000 ft. 

Solution of casing selection problems by means of 
the remaining charts can be accomplished by follow- 
ing the same procedure as outlined in the three ex- 
amples above. 

Versatility is one of the outstanding advantages of 
the use of the casing selection chart by the engineer 
designing strings of casing for wells. Important 
points of the company policy may be incorporated in 
the chart resulting in a clear, concise, and under- 
standable record for permanent use by designing and 
specifying engineers, purchasing departments, and 
field-material and operating personnel. Although 
only five sizes of casing are covered in this series by 
the author, it is obvious that the identical procedure 
is applicable to the development of charts for each 
size used by an oil company. Such charts in blue- 
print form can be given wide distribution among the 
company’s personnel to eliminate confusion and am- 
biguity of long and tedious written recommenda- 
tions, and in many cases, no recommendations will be 
needed at all. The question so often asked in the field 
when a mixed casing string is received, “How do they 
want it run?” can be answered promptly and accu- 
rately by reference to the company casing selection 
charts. 












































THE PETROLEUM ENGINEER, January, 1945 





























Torrington Type NCS 
Needle Bearings are in- 
Stalled in the upper pitman 
bearing cssembly of Oil Well 
Supply Company’s SC -12A 
Pumping Untt shown above. 


Engineered to carry the heavy loads of pumping units, Torrington 
NCS Needle Bearings are the first choice of many manufacturers 
of such oil well equipment for pitman, saddle and equalizing 
applications. Combining the features of compact design... high 
capacity and efficient lubrication, these modern bearings pro- 
vide the anti-friction ease that helps to increase operating effici- 
ency ... minimize maintenance and power costs. 

Torrington Bearings — engineered and manufactured to meet 
specific design requirements—are providing efficient, anti-fric- 
tion operation in many types of oil well machinery. Profit by 
Torrington’s specialized knowledge and wide experience by 
specifying Torrington Bearings when you order equipment. 


THE TORRINGTON COMPANY . BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER 


TAPERED ROLLER + NEEDLE ° 





BALL 


Poteeee 
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: CASING SELECTION CHART—5I!/,-IN. O.D. 











3000 
4000 


LENGTH 8 OF 8 CASING 8 STRING 8 IN FT. S 
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This 514-in. O.D. casing selection chart 4% Te = coo 
° . } | i | ji 
is based on the American Petroleum Insti- 7000 i Tt rrr 
* e . oo 
tute minimum performance properties—the +4 im Coon 
American Petroleum Institute Code 5-C-2. Pr: {17 LB. J-55 Coo | 
Collapse safety factor, 1.125; tension safety “7 eis pt ae Coo 
factor, 1.8; internal pressure safety factor, “> i : Tr ; TOL Chee 
1.0, and collapsing medium, 9.6. lb. per gal. oaun =~ ~aaeeeeees | 
Consideration was not given to the buoy- 8000 <5 piitijt ity | 
ea % : dinbaletahedatind. § BERT 
ant effect of drilling mud. The internal SHH 17 LB. + | 
pressure gradient was 0.5 lb. per sq. ft. eel eee oe 
Tension effect was determined by the Wes- dt cot 
r ‘ . ’ &. SAL tit | 
cott—-Dunlop—Kemler “Effect of Tension’ CN-80 4 
curves, as shown in the American Petro- 9000S 4 
leum Institute, Drilling and Production Su eanen 
( Practice. 1940, page 138. “s 
—Chart by courtesy of H. M. Cooley, Bethlehem Steel Com , with acknowledgments to W, F. Herbert, 
and others who ae coumtbened to its preparation. — 10,000 
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9000 FEET OF HOLE 


This sheave, taken 


Number of feet of hole per foot of line doesn’t Vi ae © cee Seo, 
° must have ruined many 


always mean much. Geological formation has Wo | a good line before it 


. - ‘ i was taken off. ... It is 
a lot to do with wire rope service. But any i an example of waste- 


9000-foot hole means many round trips that a 
punish the rope. And that’s where Hazard 

LAY-SET PREFORMED comes in. LAY-SET doesn't 

whip so much. It spools better. It resists 

squirming or rotating in sheave grooves. LAY-SET’S 

preformed, relaxed condition permits it to give 

more and faster round trips. . . . And that, 

mister, is dollars in your pocket. Specify it for 

your next line. 


HAZARD WIRE ROPE DIVISION 


Wilkes-Barre, Pa., Chicago, Pittsburgh, Fort Worth, Houston, i J ; 
Wichita, San Francisco, Denver, Los Angeles x v3 The piece of paper tucked 


Distributors in all important oil field centers Oe 2D ! | under the rope shows where the 
a wy rope was carelessly (and need- 
AMERICAN CHAIN & CABLE e BRIDGEPORT ; } lessly) damaged by faulty installa- 


tion on the drum. 


i 


ue 4z4e0 Tf AY.OPT Cnaformed WIRE ROPE 


THE PETROLEUM ENGINEER, January, 1945 




















































































































































































































































































































































































































1000 
2000 
3000 





————————— 































4tttipititit. 5 HE ok A he ", 4 
20n0 Seeeeee retro ‘27 
+ gt oe —t-—-$—$— $4444 —+ —— 
14 +tt s+ i} 3 Corr r i+ aT 
ons a rOiputae Zo l 
on as i Si t+ eB HHH EH HHH + | TT Ty 
-aQ 4 + + +-++— $f eS See eS SSeS SSS > >—_— a at aah aoe eek Seen Gan Ge GR SP a Ge Ge en GR eee Ge Ge ena oenene i 
7 Coo HOt eto a Polit er 
“4 000g ESE oot 
A. oe rrr 
ie } he ge ae eae | i + | eS + 
i 1 er ee a> jan 
4 Seas eRe eam wl) am T 
E it SCC Tre. TT o 
SE EH im 
at sEctr | 
Zz paged Sena’ oereegces 
oe 
° t SSeS eeee . | y om 4 oF || fan See 
Gi|| 0008 Drea Or EH 
| Tiedt *RCRBRaE 4j}ft— ttt eat tt be 14 
oO SSene tees tA4+- eae 
}- j++ +4} ) 1 4 7 4 tt ttt ae 
Pe e $-$-++4-4 7 + $+ 4 4-1 | +— 
~- | y 4 as ee On a On Onn an = ane + 
or “= ad + +4444 +42 ae i te 
q i e2RaES 4 } 
ie) - ” Seay «assss we ee + i ial 
a | t+} p+ 4+ tf tt tp olen $ 
~ || 0002 HE ae ! 
F oO 4 | lachiadhedieh a Ban! 
Fe | pt tt 4 4 4 4 4 = 
j < . .enseee | soa —-T +4 —+—}—+ 
® | pi oe -$-+ tt = o ++ 4+} + 4 + - +—}—4. ‘ 
=| j a + Zee sa —= wo TTT att U ecdbsdheste 
2} O a Foo HBtHh 6H att 
5 PCE eo Ha tH OTH itt 
a} z Ho $4 Se Bt et 
Z nooo EEEEEEEEEEH HE er 
~— O +—+—+ knee. ae | rer 1] | 
n = ae | aaa: os! 4 Zheenewae a . 
4 -_ Pet 
S228: Sa 8 Soe SS ee ee SSeese22 5m Pade sk E Pier Ate Pe — 
9 HERE EEE eee re eee 
| [7 rrr ie z Smee) © S ws & se 
e oo] em Foo os ee ee a oe ee oo a a az2708 = SE spits 
od tJ ea Cre tT tora A a iAQbheiaie awees Set | we Pee esses nha x 
I |_| i} ie A - >, am 8 
n - benched os Se ee f—p bp pth ttt . 2 a 2”. = » & = 
= ” tftp t+ Ee) See ee eB Soe. & 2-5 . BY a Ff 
re] ! i Ber anes is TT nw Saeene Seas: 2 s es ° = a = ; D ee 3 ~ 
eae | | | it 4 “2 o-35 2825 6 Fo ewe Fo 
4 4 000s Fi 1 i ot i i tai a la {ttt i Is a See Feo ee SF Ft 
fy tee tt SEE ee SLee..c8 ABER 
7%) TOT eT Bree ee 
228 = t ae ane I | eS omee2 ty, ££ & 
9; < Ce et SCE eee SSPGeSgEa*s 
apeeus | Toa onee esgss2™7 @®324 ES Et & Mes 
- a Z Pee —_ 2) SESGRSRSGeGne) Seeee Ty Kos i oe ee ae 
ie a ‘ Pa SS Se eS {4p | re i = 13a: 3s 
. S seaama: + + + Tt —++t-++-+4 —r aon + B o.o & S ae = a s a c= i 
cot eget e EEE Et Ys -2S5333 422 .,,E 745 & 
+ — £2 wl ++ — +4 a Qemoa & Ft eg Yae™ 8B 
0007 FF ma TTTi Merritt Coo Sa“ oseS eS 5 & SMS = 
Oem e I meet Oe a eH ee e. ,~»§ Sue YY a aor, ae 
7) H+ +44 t Seti Sree Tt 3 Oz F*tee aS se.l1itce 
Peto Soe BC en fo oe oe oe ee 
Fa eT TTT aeee Sex Seeenee Cc eee + S so .-= 8 me OS * BH 
Pt te ete ‘ae separa tee! 7 EE Zo koe MEE 2 Sm 
= roa SRSRRSREES Reser eaeee eA Re eee een a, a oe ek 
3 pee baneens ceusucanesccccenGueans aPeseteee esa sas 
a SCC PSR OSE SSSR RRRSES GRR ee ee a 
Ss pop 14. 4+—4 +> = : a -+ : aan —] Zt Qi : = eq 
° OOOE Ct a se a tttitt BSessstsl eh seh se 
E fet Oe sae 55825 
—_— = ot . - 


‘ 


0 


1 


—Chart by courtesy of H. M. Cooley, Bethlebem Steel Company, with acknowledgments to W, F. Herbert 
and others who have contributed to its preparation. 
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the Nash 


The ability of Nash Compressors to maintain original performance 
thruout a long life is only one of the many advantages which derive 
from the Nash liquid piston principle of compression. 

Since this liquid piston is an integral part of the Nash Compressor, 
additional liquid can do no harm to the pump structure, whether in 
the form of slugs entering by accident, or as condensate forming in 
the suction lines. In handling gases, for example, wet hydrocarbons, 
usual elaborate protective devices are eliminated. The hazards of 
such devices are therefore avoided, the cost of installation is saved, 
and freedom from repairs and shutdowns is assured. 

Nash Compressors produce 75 lbs. pressure, or vacuums to 26 in. 
of mercury, in a single stage. with capacities to 6 million cubic feet 
per day in a single structure. They have but one internal moving 
part, simple and non-wearing. There are no valves, gears, pistons, 
sliding vanes, or other enemies of long life. No gas contaminating 
internal lubricant is employed. Compression is without pulsation. 
It will be to your advantage to investigate the Nash Compressor. 
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ENGINEERING COMPANY 
286 WILSON, SO. NORWALK, CONN. 


S2UjUUNAUUVAUUAUNOAUUAUUALUAUUUUUVUOUAUUAEUEEUGUL AAU 


26 in. mercury vacuum or 
75 lbs. pressure in one stage. 


No internal wearing parts. 


No internal lubrication to 
contaminate gas handled. 


Desired delivery temperature 
automatically maintained. 


Non-pulsating pressure. 


Original performance corstant 
over a long pump life. 


Low maintenance cost. 
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| CASING SELECTION CHART—85,-IN. O.D. 
| : 
| | 
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This 85-in O.D. casing selection chart 6000 
is based on the American Petroleum Insti- 
arc . 4 
tute minimum performance properties—the N | 
American Petroleum Institute Code 5-C-2. 
| Collapse safety factor, 1.125; tension safety I | 
factor, 1.8; internal pressure safety factor, 7000 on 
1.0, and collapsing medium, 9.6 lb. per gal. ‘ 
Consideration was not given to the buoy- 
ant effect of drilling mud. The internal 
pressure gradient was 0.5 lb. per sq. ft. 
| Tension effect was determined by the Wes- 
cott—Dunlop—Kemler “Effect of Tension” 
| curves, as shown in the American Petro- 
| leum Institute, Drilling and Production 
| Practice, 1940, page 138. 
| . 
. —Chart by courtesy of H. M. Cooley, Bethlebem Steel Company, with acknowledgments to W, F. Herbert, 
and others who have contributed to its preparation. 
= SS a 













































































































































































THE PETROLEUM ENGINEER, January, 1945 
























INDUSTRY CHOOSES 


MAXIM SILENCERS 


Maxim, conservatively the greatest name in silencing, has 
become so because of many years of research and practi- 
cal experience in this field. Today’s Maxim Silencers give 
users the advantage of this greater experience in develop- 
ment and manufacture of silencing equipment. 


PERFORMANCE 


Thousands of installations in many branches of industry 
give adequate proof of Maxim performance. With many 
types to select from, the right silencer for the specific 
installation is carefully chosen and, if necessary, spe- 
cial equipment is designed so that superior performance 
is assured. 


@ ADAPTABILITY 


Maxim Silencers cover a line so varied that it is seldom 
necessary to go beyond the standard silencers to get a job 
“tailor-made” for your installation. No silencer, however 
good, can do the best job unless it is totally adapted to your 
particular installation. The flexibility of Maxim’s standard 
silencers line is an important advantage to the buyer. 


THE MAXIM SILENCER COMPANY 
90 HOMESTEAD AVENUE * HARTFORD, CONN. 
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FOR THREE PRACTICAL REASONS 


@ EXPERIENCE 





SST te Bs 


cat 
‘ 
ovs™™— SAVE FUEL 
WITH MAXIM HEAT RECOVERY 
SILENCERS ........ 


Maxim Heat Recovery Silencers make use 
of engine exhaust heat, normally wasted, to 
produce steam or hot water for heating or 
processing operations. This is done without 
the use of any extra fuel except that nor- 
mally used in engine operation. Send for 
Maxim Heat Recovery Silencer Bulletins 
WH-100, WH-101, WH-102, WH-103. 
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CASING SELECTION CHART—954-IN. O.D. 
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This 9%-in. O.D. casing selection chart 6000 rT root S05 080P = 
is based on the American Petroleum Insti- 4 \ ; mt wunehpanes 
tute minimum performance properties—the 477 ann [ cH Perrartiitite 
American Petroleum Institute Code 5-C-2. > Ter ane aaa 
Collapse safety factor, 1.125; tension safety Cory 43.5 LB. N-80 = 
. b—++-+-5-+-}-14 + = eee Se ee den 
factor, 1.8; internal pressure safety factor, 7000 <——"-- tC 
1.0, and collapsing medium, 9.6 lb. per gal. Seana anehne a: 
. *£ 2 8 ' | 
Consideration was not given to the buoy- 7 a Ned dedeaded lode Laka 
ant effect of drilling mud. The internal a ST 
pressure gradient was 0.5 lb. per sq. ft. aT 47 LB. 
Tension effect was determined by the Wes- 8000 4 
cott—Dunlop—Kemler “Effect of Tension” N-80 7 
curves, as shown in the American Petro- oo 
leum Institute, Drilling and Production niet 
Practice, 1940, page 138. — 
pes 90005 
| 53.5 N 


—Cbart by courtesy of H. M. Cooley, Bethlebem Steel Company, with acknowledgments to W, F. Herbert 
and others who bave contributed to its preparation. 
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Cumene Product to 
Cumene Feed Exchanger 








@ Illustrated herewith are some—but not all—the Brown > 
Sectional Heat Exchanger installations made—one after another pt * Cr ude Exchanger 
—by just one concern—based on the outstanding performance , ines wo. 

of earlier installations. Brown Sectional Hairpin Exchangers 
with their high heat transferring efficiency, and trouble free 
operation are available in a number of standard sizes,— with 
different numbers and depths of fins to meet different require- 
ments. The sections mount easily into tight, compact “banks,” 
assure positive inspection and easy maintenance,— meet every 
requirement of the engineering, operating and maintenance 
departments. Fully descriptive literature, recommendations, 
and quotations furnished promptly. 


| THE BROWN FINTUBE co. }' 


125 FILBERT STREET © ELYRIA, OHIO 
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CASING SELECTION CHART—1034-IN. O.D. 
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curves. as shown in the American Petro- | 
leum Institute, Drilling and Production 























Practice, 1940, page 138. 




















—Chart by courtesy of H. M. Cooley, Bethlehem Steel Company, with acknouledgments to W, F. Herbert, 
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HYATT BEARINGS 


SHOULDER TO SHOULDER 
for fifty-three years 


Nhoulder to shoulder for over half a century, American Industry 
and Hyatt have worked together in the field of mechanical progress 
—solving ever and ever more complex engineering design problems 
and arriving at higher and higher precision and performance. 


Today, we want to thank Industry for its generous under- 
standing of Hyatt’s wartime obligation of first serving our country. 
Also, we want to assure Industry that there will be compensations 
—for the Hyatt Roller Bearings of peacetime will reflect valuable 
lessons learned in the making of super-precision and super-ser- 
viceable Hyatt Roller Bearings for the tools and weapons of war. 


So shoulder to shoulder, American Industry and Hyatt will 
continue to new heights of accomplishment. Hyatt Bearings Division, 


General Motors Corporation, Harrison, New Jersey; Chicago; Detroit; 
Pittsburgh; Oakland, California. 
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Running Jour WITH MEN IN THE INDUSTRY 








= 


» C. Kenneth Eilerts, physical chemist, 
Bureau of Mies experimental station, 
Bartlesville, Oklahoma, has been pre- 
sented with an award of excellence by 
Secretary of the In- 
terior Harold L. 
Ickes for his “inge- 
nuity and diligence” 
in two years’ work 
in the construction 
of a portable lab- 
oratory. The labora- 
tory is a maze of 
technical machinery 
mounted on a huge 
truck designed to 
test the characteris- 
tics of the gas and 
liquid contents of natural, deep seated 
petroleum deposits known as gas-con- 
densate reservoirs in various fields in the 
Gulf Coast area. Eilerts, who has been 
employed by the station since 1930, was 
the first man of the bureau to receive 
such an award. 


) W. A. Watkins, superintendent of the 
southern division of Carter Oil Company, 
headquarters at Shreveport, Louisiana, 
has been made general superintendent of 
production, offices in Tulsa, Oklahoma, 
succeeding Ralph E. Damp. The latter is 
going to Havana, Cuba, as director of 
the Standard Oil Company of Cuba, in 
charge of drilling and exploration. Other 
changes in Carter have been made. F. 
W. Bruner, formerly acting division 
manager of the northwest division, head- 
quarters at Billings, Montana, succeeds 
Watkins. R. B. Curran becomes division 
manager at Billings. John Campbell, 
formerly assistant supervisor of petro- 
Jeum transportation, becomes special as- 
sistant to M. A. Wright, assistant mana- 
ger of Carter production in Tulsa. Phil 
Cochran becomes assistant superintend- 
ent of the southern division and R. W. 
Beck has been named division geologist. 
H. R. Shannon has been promoted to 
production superintendent of the north- 
west division with headquarters at Bill- 
ings and W. D. Maxwell will succeed 
Shannon as district superintendent at 
Powell, Wyoming. Carter has also an- 
nounced appointment of six officials in 
the Illinois fields. They are: R. J. Sulli- 
van, eastern division superintendent with 
headquarters at Mattoon, Illinois; O. D. 
arper, assistant division superintend- 
ent; J. D. Gustafson, division engineer; 
T. K. Whittington and C. H. Lindsay, 
superintendents of the Dix and St. Elmo 
istricts, respectively, and R. E. Ham- 
mond, district engineer at St. Elmo. 


> G.L. Adams has been appointed man- 
ager of General Petroleum Corporation’s 
aboratories. He took over his new duties 
January 1 as a result of the retirement 
of the company’s former laboratory chief, 
G. F. Olsen, Sr. Adams has been with 
General Petroleum since 1925 and has 





C. Kenneth Eilerts 





served as assistant manager of the labor- 
atory department since 1941. He is chair- 
man of the aviation gasoline committee 
for District N. 5, PAW, and holds 12 
patents ranging from crude dehydra- 
tion to various refining processes, Olsen 
has completed 20 years of service with 
the company; since 1932 he has served 
as head of the laboratory. J. A, Boege, 
who has been with the company since 
1920, has been appointed general super- 
intendent of laboratories, reporting di- 
rectly to Adams. 

> Sequoyah Brown, formerly assistant 
manager of the Carter Oil Company per- 
sonnel and industrial relations depart- 
ment, has resigned his position to be- 
come head of a similar department with 
Interstate Oil Pipe Line Company, a 
newly organized company. 





H. S. McPherson W. M. Ballew 


> H. S. McPherson of St. Louis has been 
appointed midwestern sales manager of 
the mechanical goods division of the 
United States Rubber Company, and W. 
M. Ballew, Kansas City, Missouri, has 
been shifted to the post of southwestern 
sales manager. McPherson’s territory in- 
cludes Detroit, Cincinnati, Indianapolis, 
Chicago, Milwaukee, and St. Louis, and 
Ballew will be responsible for mechani- 
cal goods sales in Kansas City, Tulsa, 
Denver, Houston, Dallas, New Orleans, 
Omaha, and Minneapolis. 

> Howard McWilliam Wylie, former vice 
president in charge of sales of the Nash 
Engineering Company, South Norwalk, 
Connecticut, died at his home on Christ- 
mas Day. He had been ill for some time. 
He joined Nash in 1919, became a direc- 
tor in 1921, assistant secretary in 1922, 
and vice president in 1923. He retired as 
vice president and director in 1942. He 
was a member of the American Society 
of Mechanical Engineers, the American 
Society of Heating and Ventilating Engi- 
neers, The Connecticut Society of Pro- 
fessional Engineers, the Engineers Club 
in New York City, and Zeta Psi Club. 

> H. V. Erben, commercial vice presi- 
dent and manager of the central station 
division, General Electric Company, has 
been named assistant general manager 
of the apparatus department; C. H. 
Lang, vice president, is manager of 
sales; H. A. Winne, vice president, is 
manager of engineering; Nei} Currie, 
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Jr., is manager of manufacturing; Guy 
S. Hyatt, assistant comptroller, is in 
charge of the accounting, and W. W. 
Jenkins of the law department, is coun- 
sel. All these changes in General Elec- 
tric’s apparatus department were an- 
nounced by R. C. Muir, head of the de- 
partment, and became effective Janu- 
ary l. 

> Dr. C. G. Suits, assistant to the direc- 
tor of the research laboratory, General 
Electric Company, has been elected a 
vice president of that company in charge 
of the research laboratory. Dr. W. D. 
Coolidge, former head of the depart- 
ment, resigned his positien on December 
31. He had been with General Electric 
since 1905. Suits, one of the country’s 
youngest prominent scientists, graduated 
from the University of Wisconsin in 1927 
and became a member of the laboratory 
staff at G-E in 1930. Since the war he 
has devoted the major portion of his 
time to the direction of war research un- 
der the auspices of the Office of Scien- 
tific Research and Development, and as 
chief of Division 15 of the National De- 
fense Research Committee, has super- 
vised the radio coordination activities of 
a group of scientists. He was made as- 
sistant to the director of the G-E research 
laboratory in 1940. 


> Dr. M. Neuhaus has been appointed 
director of research of the newly formed 
Jefferson Chemical Company, jointly 
owned by The Texas Company and 
American Cyanamid Company. Other 
appointments include L. P. Scoville as 
chief engineer and J. M. Porter as chem- 
ical engineer. Dr. Neuhaus has been as- 
sociated with The Texas Company for 
the last 12 years in its producing and 
refining departments; Scoville has been 
with The Texas Company for 12 years, 
also, in the engineering division of the 
refining department, and Porter has been 
employed in the technical department of 
the American Cyanamid Company since 
1928. 


>» Leonard Eger, development expert of 
the Goodyear Tire and Rubber Company, 
has been appointed as special V-belt 
representative for Goodyear in the Chi- 
cago district. He started with the com- 
pany 10 years ago in the development 
department and for the last several years 
has been in Detroit assisting in develop- 
ment work on V-belts for military equip- 
ment. 


> Wertdell A. Melton has been appointed 
district manager, Tulsa territory, The 
Foxboro Company, Foxboro, Massachus- 
setts, makers of industrial instruments 
for measurement and control. He is 
president of the Engineers Club of Tulsa. 
His new offices are in the McBirney 
Building. 


> C.H. Keplinger, consulting petroleum 
engineer, Tulsa, Oklahoma, spent a few 
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wires removes mud filter 
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assures uniform thickness of 
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MIGRATION—A good 
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days recently in Dallas on business. Kep- 
linger was formerly with the Shell Pe- 
troleum Company and is now a member 
of the firm of C. H. Keplinger and J. 
M. Wanenmacher, consultants in petro- 
leum engineering, 329 Kennedy Build- 
ing, Tulsa, Oklahoma. 

>» George Fay has resigned as treasurer 
of the Hydril Corporation, Los Angeles. 
California, to become comptroller of the 
Rheem Manufacturing Company. Pre- 
viously he was comptroller of Blair and 
Company. Inc. investment securities un- 


derwriters, and treasurer of Nemours 
Trading Corporation, a du Pont sub- 
sidiary. 


> H. F. Whiton was elected president 
of Union Sulphur Company, Inc., at a 
meeting of the board of directors in New 
York recently. At the same time Frank 
B. Markle was appointed vice president. 
Whiton previously had held the office of 
vice president and treasurer. He has 
been in Louisiana in active charge of the 
company’s oil operations for the last 
several years. Markle had been produc- 
tion superintendent and assistant vice 
president until this new appointment. He 
joined Union Sulphur in 1940 from the 
Gulf Oil Corporation. 

> Daniel Pyzel, vice president in charge 
of research and a director of Shell Union 
Oil Corporation, has resigned his posi- 
tion after 47 years 
in the oil business. 
He was born in Am- 
ersfoort, Holland, 
gained his first ex- 
perience in the oil 
fields and refineries 
of Galicia, worked 
in Java and Suma- 
tra, and joined Shell 
in 1906 where he 
headed a staff of en- 
gineers to design re- 
fineries. Gayer G. 
Dominick, senior partner of the invest- 
ment banking firm of Dominick and 
Dominick, has been appointed to fill the 
vacancy on the board of directors. 

> John A. Ferguson, for the last 9 years 
a member of the Missouri Public Service 
Commission, has accepted appointment 
as executive director of the Independent 





Daniel Pyzel 


Natural Gas Association of America, ac- - 


cording to E. Buddrus, president of the 
association. The appointment became ef- 
fective on January 1. He will open offices 
for the association in Washington, D. C. 
soon. 

>» Walter G. Dieter has been named sales 
promotion manager of the Darling Valve 
and Manufacturing Company, Williams- 
port, Pennsylvania. He will direct the 
company’s merchandising activities on 
industrial valves, fire hydrants, oil field 
valve cups and Pumcups for reciprocat- 
ing pumps and hydraulic pistons. For the 
last 8 years he has been with the Libbey- 
Owens-Ford Glass Company, Toledo, 
Ohio, in its engineering, field service and 
product promotion departments. 

> John R. Suman, vice president of 
Humble Oil and Refining Company, was 
elected a regional vice president of the 
National Association of Manufacturers. 


> H. C. Allington has been appointed x 
assistant general sales manager of th 
Wickwire Spencer Company and its gy}. 
sidiary, the American Wire Fabrics Coy. 
poration, according to E. P. Holder 
president of the company. 

>» Frederick C. Teutenberg becam, 
treasurer of United States Steel Supply 
Company on January 1, according to FE. 
E. Aldous. president. Teutenberg syp. 
ceeds Gage H. Avery, treasurer and dj. 
rector of the company, who retired De. 
cember 31 after 44 years association with 
the company. 

>» E. H. Thorsteinson has been elected 
vice president and controller of the 
National Supply Company, Pittsburgh, 
Pennsylvania. He joined the company as 
controller in March, 1942, coming from 
Montgomery, Ward and Company, Chi. 
cago, Illinois, where he had been assist. 
ant general controller. 

> Robert E. Friend, president of Nord. 
berg Manufacturing Company, was re. 
elected to the presidency of the Diesel 
Engine Manufacturers Association when 
that organization held its annual meeting 
recently in Cleveland, Ohio. Two new 
vice presidents, F. H. Kilberry, head of 
Atlas Imperial Diesel Engine Company, 
and E. J. Schwanhausser, vice president 
of Worthington Pump and Machinery 
Corporation, were also named. Robert 
H. Morse, Jr., general sales manager of 
Fairbanks, Morse and Company, was re- 
elected DEMA’s treasurer. Harvey T. 
Hill continues as executive director. Four 
new directors of the association were 
named as follows: Norris H. Schwenk, 
president of Busch-Sulzer Brothers Die- 
sel Engine Company; Charles E. Brin. 
ley, chairman of the board, Baldwin Lo. 
comotive Works; Charles G. Cox, vice 
president of Enterprise Engine and 
Foundry Company, and Kilberry. Con- 
tinuing as directors are George W. Cod- 
rington, Gordon Lefebvre, Friend, 
Morse, and Schwanhausser. 


> James M. Adams has been appointed 
assistant sales manager at Waco, Texas; 
of United States Steel’s Universal Atlas 
Cement Company, New York. Clayton 
H. Boice of Waco is sales manager for 
Universal Atlas in the Southwest. Other 
appointments announced by the com- 
pany include H. J. Layden, district sales 
manager at St. Louis, Missouri; P. L- 
Bowlin, district sales manager at Des 
Moines, Iowa, and Robert E. Fulton, as- 
sistant sales manager at Philadelphia, 
Pennsylvania. Retirement of S. J. Robi- 
son, chief engineer, after 37 years serv- 
ice with the company, was announced, 
and Richard A. Dittmar was named chief 
engineer to succeed him. Raymond L. 
Walsh was appointed assistant chief en- 
gineer, all with offices in New York. W- 
Scott Wilson, assistant plant manager at 
the Hudson, New York, plant, was na 
plant manager. 

» Alfonso Chiriboga G. has recently 
joined the petroleum engineering depart 
ment of the Shell Oil Company wi 
headquarters at Long Beach, California. 
After studying engineering at the 
tral University at Quito, Ecuador, for 3 
years he was awarded a governmen! 
scholarship to attend the University of 
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hwenk, | = by appointment of the PAW on the west- om water Com Retian’ ey aaaitipe—teett 
ers Die. | em district refining advisory commit- SOOO Sh UES Ses oe ieee Solar 
se — tee. He was 55 years of age. iy a a ee 
ial, : ing Pyrene Foam Compound; move 
<a : eS general superin- fire; drop pick-up whe. in the pes 
resp e Pan American Pipe Line container and play foam on the fire. 400 to 
5 Company, Houston, Texas, has resigned 1200 gallons of foam a minute are laid 
Cod. his position with that company and is “eae aeley ao Ge Ge, OS Ont at ene 
*riend now a member of the firm of Foreman- ar senaty- -a 
riend, Mideedsan Beied, Renene (ley, Hie Pyrene Foam and PlayPipe are as effective 
wai souri, construction contractors. on pape ny eg os se 
sane ‘i i vids, beca 
Tene > William C. Henning, president, A. a fire in gasoline, oil o flamma': le liquids | 
: oe Leschen and Sons Rope Company, St. has been smothered in seconds with Pyrene 
‘le Louis, Missouri, visited Los Angeles and ont Sy aneny Soni ee ep Oe ot 
yton dies Wisi Gout Gham of Oe Com of the container a water stream instantly 
ger fa saan in Dacnaaben. — the — thus smoldering embers 
’ . of adjacent fires are effectively handled. 
ie com ——- ey Is NOW manager of The _ Pyrene PlayPipe and Foam mel are 
Aye acific Corporation, San Fran- listed by Underwriters’ Laboratories and 
PL cisco, California, manufacturers of fire approved by Fecery Mutuals. | 
> An euinguishers, fire trucks, and allied ‘ Pyrene se oe org a complete line of | 
reducts. re extinguishers, for every hazard. Demo-- 
ton, as- i i ; 
lelphia, > C. O. Davis, former district superin- eee 2 ~ ilens 4 irra | 
|, Robi- tendent for the Pure P ipe Line Company the ec er tonst 
rs serv. | ithe Muskogee, Oklahoma, district, has ! 
seneil, been transferred to Michigan. He has + 
od chief already assumed his new duties as as- ee, {14 
ond 1 sistant to the general manager of the bi Ve 
hief en- | ‘tate of Michigan, pipe line department. Ue —— 
ork, W. | > W. K. Bergen has been appointed su- AN: ee 
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STEEL PRODUCTS 


FROM HARRISBURG'S OWN OPEN HEARTH... 





Superior chemical and physical properties of 
Harrisburg-developed prime steel give added 
durability to Harrisburg's Seamless Steel Pipe 
Couplings and Slush Pump Liners, as well as 
Drop-Forged Steel Flanges. Harrisburg Oil 
Field Products are built to stand the gaff. 





STEEL ISHUPG 
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HARRISBURG MAKES: ALLOY AND CARBON STEEL; 
SEAMLESS STEEL CYLINDERS, LIQUEFIERS, PIPE COUPLINGS 
AND SLUSH PUMP LINERS; DROP FORGINGS AND 
DROP-FORGED STEEL PIPE FLANGES; COILS AND BENDS. 


HARRISBURG, PENNSYLVANIA 





& | Sales Conference 
Garris wi rg | The annual sales conference of Pitts. 


SEAMLESS 


burgh Equitable Meter Company-Mereo 
Nordstrom Valve Company was held at 
Pittsburgh headquarters recently, At. 
tending were the district managers from 
the sales and service territories; the fac. 
tory managers from the manufacturing 
plants, and numerous key men from the 
company’s engineering, sales, and execy 
tive staffs. 

The meetings, presided over by Co. 
lonel W. F. Rockwell, president, and A. 
J. Kerr, general sales manager, were de. 
voted to the many phases of design, man. 
ufacture, and distribution of the diversity 
of measurement and control products 
that are made by the combined firms, 
National trends affecting present day in. 
dustry as well as postwar plans for re. 
suming normal production were discuss. 
ed. 

Representing the district offices at the 
conference were district managers C, C. 
Moore, Atlanta; F. C. Arens, Boston; G. 
H. Gleeson, Brooklyn; P. C. Kreuch, 
Chicago; C. K. Madison, Houston; C. 
R. Zeskey, Kansas City; H. Boezinger, 
Los Angeles; M. J. Harper, New York; 
W. S. Andrews, Pittsburgh, and M. D. 
Gilbert, Tulsa. 

Factory managers present included L. 
A. Dixon, Oakland, California; H. S. 
Rockwell, Hopewell, New Jersey, and 
A. R. Whittaker, Brooklyn, New York. 

Lt. W. F. Rockwell. Jr.. vice president, 
was able to attend some of the sessions 
while on leave from his Army post. 





Seismograph exploration 


Western Geophysical Company recent: 
ly began seismograph explorations for 
the Union Oil Company of California in 
Paraguay, Henry Salvatori, president of 
the former company. announces. 

Union Oil Company’s contract with 
the Paraguayan government entails an 
agreement for oil exploration covering 4 
tract of more than 54,000,000 acres in 
the Chaco territory. In the exploration of 
this vast area, Western Geophysical Com. 
pany has been given the assignment of 
performing the necessary geophysical 
work. 

A fully equipped seismograph party 
is now in the field and active operations 
have already begun. The equipment and 
personnel of this crew are the forerun- 
ners of plans that include organization 
of additional seismograph crews to ful- 
fill the exploratory program planned by 
the Union Oil Company. 

As no wells have been drilled in the 
Chaco, and no rock outcrops have been 
found, it will be necessary to depend en- 
tirely on the seismograph not only to 
map structures, but also to draw some In- 
ferences concerning the thickness of the 
sedimentary section and other necessary 
geological, information. 

There is one fair east-west road that 
traverses the area, and it is planned at 
first to run one seismograph line along 
this road for approximately 150 miles. 
The results of this line will serve to 
establish the major syncline of the basin 
as well as provide indications of any Tre 
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versals that may be present. Upon com- 
pletion of this line, detailed work will be 
done in local areas that appear most fa- 
yorable. As actual drilling is contem- 
plated within 18 months, every effort 
will be made to outline at least one fa- 
yorable area within that time. 

The Chaco territory is a flat, heavily 
wooded area with virtually no roads ex- 
cept the one east-west road (Rio Para- 
guay) already mentioned. With the ex- 
ception of a small Mennonite colony and 
a few army camps, there are no civilized 
settlements throughout the area. Thus, 
food and other requirements for the op- 
erations must be hauled in from Asun- 
cion, and this presents quite a formid- 
able problem in logistics. The water sup- 
ply, both for drinking purposes and for 
the operations, will be obtained from 
water wells that will be drilled at the 
various camp locations. : 

Accessibility to the interior and away 
from Rio Paraguay will be a matter of 
“cut your way through” and bulldozers 
and other road building equipment must 
be employed. 

Buildings are now being constructed 
near the center of the region that will 
serve as the main headquarters for the 
operations as well as provide housing 
facilities for the personnel. Complete 
auxiliary units must be built from time 
to time as operations are extended deep- 
er and deeper into the interior and away 
from the main camp. 


Director of research 


The Girdler Cor- 
poration, Louisvile, @ 
Kentucky, an- 
nounces the appoint- 
ment of Dr. Ronald 
E. Reitmeier to the 
post of director of 
research and devel- 
opment of its gas 
processes division. 
Reitmeier will have 
charge of the divi- 
sion’s comprehen- 
sive development 
program, designed to improve gas pur- 
ification and manufacturing processes. 

Dr. Reitmeier, who is a native of Spo- 
kane, Washington, joined The Girdler 
Corporation in June, 1939. 


D. E. Reitmeier 


Made sales manager 

Ralph EF. Shafer, 
purchasing agent of 
The Wheland Com- 
pany, Chattanooga, 
Tennessee, has been 
appointed sales 
manager, it is an- 
nounced by Charles 
W. Wheland, vice 
president and gen- 
eral manager of the 
Company. Shafer 
succeeds Arch C. 
Willingham who re- 
cently retired and moved to Florida. 


R. E. Shafer 

































THE RESULT OF 
LONG ACCUMULATED 
EXPERIENCE, PLUS 
QUALITY STANDARDS 
RIGIDLY MAINTAINED 





HE'S INTERESTED IN 
TEN THOUSANDTHS 
OF AN INCH 
If parts donot measure 
up to the stringent re- 

~~ quirement for accu- 
racy they never enter 
~~ a Lunkenheimer Valve. 






Fig. 2125 


For over three quarters of a century, Lunkenheimer has 
specialized in the manufacture of valves . . . the most efficient 
and dependable valves which scientific design, engineering 
knowledge, and fine mechanical skill can produce. 


“Quality” is a living ideal at Lunkenheimer—dguiding every 
operation from design to final assembly. Maintenance men 
well know that quality. Through long experience they've 
come to rely on Lunkenheimer Valves for the best in per- 
formance at lowest maintenance cost. 


A Lunkenheimer Distributor is located near you. His 
complete facilities are 
at your service. 





ESTABLISHED 1862 


THE LUNKENHEIMER 


—=_"QUALITY’= 
CINCINNATI 14, OHIO. U.S.A. 





BRONZE, IRON, STEEL, AND cOR- NEW YORK 13 CHICAGO 6 
ROSION RESISTANT ALLOY VALVES BOSTON 10 PHILADELPHIA 7 
—125 TO 2500 LB. S. P.; BOILER EXPORT DEPT. 318-322 HUDSON ST. NEW YORK 13.N. ¥. 








MOUNTINGS, LUBRICATING DE- 
VICES, AIRCRAFT FITTINGS. 
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GET ACCURATE RESULTS 
Quickly 
CURTIN CENTRIFUGES 


. Easily with 





You can maintain your required 
speed for the period of the test with 
much less effort. Curtin centrifuges, 
proven world-wide, are heavy duty, 
rigidly constructed, and extremely 
simple in design. Dlustrated bulletin, 
giving full details, available upon 
request. 

















Now Ready— 
AUDELS PUMPS 
HYDRAULICS 
AIR COMPRESSORS 


A New Modern.Com- 
prehensive Guide for 
Engineers, Pump Oper: 
ators and Mechanics, 


1650 Pgs., 1654 Illustrations 


Size 5x 6% x 14%4—Fully Indexed 
For Ready Reference including 


QUESTIONS AND ANSWERS 


This Book Covers a Long Felt 
Need for One Inclusive Volume 
dealing with the whole field of 
modern Pumps, Hydraulics, Air 
Compressors and the many lines 

erstand. 
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BAcTICAL 
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COMPLETE that tie in. Easy to und 


To get this assistance for yourself 
PAY SHA sim i : 

ply fll in and mail FREE 
ONLY MO. COUPON today. 


AUDEL, Publishers, 49 W. 23 St., New York 10 
MAT 
ooS'|.AUDELS PUMPS, HYDRAULICS AIR vil erp fl 
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Personnel changes 

Clark Bros. Co., Inc., announces the 
resignation of Val R. Wittich, Jr., its 
export and New York representative. 
Wittich has represented Clark Bros. in 
the export and New York territories 
since 1929. The consolidation in New 
York City of the Dresser Industries creat- 





T. F. Hudgins R. R. McCartney 


ed an overlapping of interests that 
prompted Wittich to terminate, his long 
and mutually satisfactory relations with 
Clark Bros. 

Wittich will continue to represent in 
his present location, 30 Rockefeller 
Plaza, S. R. Bowen Company, Texas Iron 
Works and Portable Rig, Oil Center Tool 
Company, Emsco Screen Pipe Company, 
Miller Sand Pump Company, and Wag- 
ner-Morehouse, Inc. 

Clark Bros. Company's new offices are 
now in the Chanin Building, 122 East 
42nd Street, New York. 

T. F. Hudgins will serve as export 
manager. R. R. McCartney, who has 
been handling the Clark account in con- 
junction with Val R. Wittich for the last 
5 years, will be the New York district 
manager. 

Hudgins has been with the Cooper- 
Bessemer Corporation. 





Firm name changed 

Oil Well Improvements Company of 
Tulsa, Oklahoma, changed its name Jan- 
uary 1, to Orbit Valve Company. The 
firm was acquired in 1912 by Alf G. 
Heggem and the late Mark E. Davis, 
and was one of the first concerns in the 
Mid-Continent to manufacture oil-well 
equipment. Its products included the con- 
trol head, oil saver, and other devices de- 
signed to protect human life, reduce firé 
hazards, and minimize waste and loss of 
crude oil and natural gas. 

Mark E. Davis died in 1928, the year 
when President Ed D. Ligon entered the 
company’s employ as a salesman. The 
company introduced the Orbit Valve in 
1935, and Ligon became president of the 
firm in 1937. Heggem was the first petro- 
leum engineer of what is now the U. S. 
Bureau of Mines and it was his intimate 
knowledge of the loss of human life, 
property, and production from fires and 
explosions that caused him to pioneer in 
the field of safety and control equipment 
for oil wells. 

Besides President Ligon, other of- 
ficers of the Orbit Valve Company are 
Alf G. Heggem, vice president and de- 
signing engineer; Don W. Blevans, chief 
engineer and works manager; J. Dock 
Mumford, sales and advertising man- 
ager. 
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Look forthe , } 4rm-and-Han 


ARMSTRUNG BROs 


CHAIN TONGS 






ARMSTRONG BROS. 
TONGS have been engineered to 
overcome the weaknesses discov- 
ered in ordinary tongs. They are 
stronger, last longer and are more 
conveni 


ent. 

Jaws are drop forged, with milled 
teeth, are heat-treated and extremely 
cough. “have ioner lugs which in- 
crease the oa the and also 

‘rom . Other 
features include f 
shackles and oh oval 

ARSE TRONG nos. 
all standard types, each in 
Write for Catalog. 
ARMSTRONG BROS. TOOL CO 


he Too! Hoid 
33) N. FRANCISCO AVE 


‘come in 
sizes. 













pie 
CHICAGO 


Easter, Worehouse & Sales: 199 Lafayette St. New York 














Best Bet Yet 





Now back in full production after two 
years “layoff”? because of war work, 
these oil-proof, wear-resistant, plastic 
rings hydraulically pressed on all sizes 
of tubing collars prevent the collar-to- 
tubing contact that causes many expen- 
sive “wet jobs” in pumping wells. 


PATTERSON-BALLAGH 
TUBING PROTECTORS 


LOS ANGELES 1 ° HOUSTON 10 
NEW YORK 6 
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TWICE 
APPROVED 


for 


DOUBLE SAFETY 


APPROVED BY 
U. S. BUREAU OF MINES 
UNDERWRITERS’ LABORATORIES 


—for use in atmospheres con- 
taining Methane or natural gas, 
gasoline or petroleum vapors. 
This double-safety lantern has 
a tamper-proof reflec- 
tor and cover with lock- 
ing device and seals. 
Throws 1500 ft. beam. 
Instantly ejects broken 
bulbs from battery cir- 
cuit. Large handle — 
%0° pivoting feature 
gives direct illumina- 
and 









Now at Supply Stores 


ECONOMY ELECTRIC LANTERN CO. 
3100 W. CHERRY ST. MILWAUKEE 8, WIS. 


——> NOwWw<—— 


Is the Time to 
Standardize on 


SAND-BANUM 


**The Entirely 
Different Boiler 
and 
Engine Treatment"’ 


Comes Ready to 


Use as Is. Its Ac- 
tion Is Automatic 











Removes and Pre- 
vents Boiler Scale 
and Corrosion. 
GUARANTEED 
harmless to per- 
sonnel and equip- 
ment. 





There is no obligation in writing for data, and 
details of test on the basis of NO cost, 
unless absolutely satisfied. 


AMERICAN SAND-BANUM 
COMPANY, inc. 
9 Rockefeller Plaza New York City 20 


Stecks carried by 
WESTERN SAND-BANUM COMPANY 
Houston, Texas 
and at other convenient points including 
leading supply houses. 
Export Representatives 
PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York City 20 


—— 














Worthington president 


The board of directors of Worthington 
Pump and Machinery Corporation, at its 
meeting in New York December 21, 1944, 
elected Clarence E. Searle president of 
the corporation, to succeed Harry C. 
Beaver who was elected vice chairman 
of the board of directors, and chairman 
of management committee. 





C. E. Searle 


H. C. Ramsey 


Beaver has been president of the cor- 
poration since 1931, and Searle has been 
vice president in charge of sales since 
joining the Worthington organization in 
1932. 

Hobart C. Ramsey, vice president in 
charge of operations, was elected execu- 
tive vice president. 

Edwin J. Schwanhausser, vice presi- 
dent in charge of the corporation’s manu- 
facturing and sales operations in Buf- 
falo, was elected vice president in charge 
of sales. 

Leslie C. Ricketts, manager of the 
corporation’s Harrison works, was elect- 
ed a vice president. 

All these elections became effective 
January 1, 1945. 





Opens office 


Wilson Supply Company, Houston, 
Texas, announces the opening of a 
branch office in San Antonio, Texas. The 
office is located in the Alamo National 
Building and R. C. (Bob) Chenoweth is 


in charge. 


JOHN FIELD-MAN 
ON YOUR NEXT 
WATER CONDITIONING 


ER CO. 


D2175 


Long Distance U 


P O. Box 1065 - Capitol 9758 


2211 PRESTON AVE. HOUSTON, TEXAS 
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tool joint life 


For fifteen years Tube Borium 

has been used on drilling bits 
to increase cutting speeds and drill 
more out-to-gauge hole. Now you can 
use this same alloy to greatly prolong 
the life of your tool joints! 


An exceedingly small quantity of Tube 
Borium welded in a ring around the 
shoulder not only doubles tool joint life 
—even under the toughest operating 
conditions—but maintains over all joint 
strength and correct elevator contour. 
Applications are economically made 
on both new and resleeved joints. 


APPLICATION: Accepted method of appli- 
cation is te under-cut new or resleeved 
joints at the shoulder to form a recess 
Ye" deep by 142” wide. The recess is 


then filled by : 
oo OY 


welding in with } inh 
Te a 


%" Electric : 
Tube Borium to 
P77 //LLLLLLP 
Write for this spe- 


form the wear 

resistant inlay. 
cial Stoody engi- 
neering bulletin 


l cemmemnnm aimee 
describing in de- 


tail hard-facing 
procedures on tool 
joints —no obliga- 
tion. 


STOODY COMPANY 


1142 WEST SLAUSON, WHITTIER, CALIF. 










— 











sTOODY 


CHGIMEC RINE 
BULLETIN 






STOODY HARD-FACING ALLOYS 
Save An CLACT 


Reta nd HEAT 
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GENERAL OFFICES 
120 BROADWAY 
NEW YORK 








AMERADA 


PETROLEUM 
CORPORATION 





senor 








_ BEACON BUILDING 
TULSA, OKLAHOMA 


417 SOUTH HILL STREET 
LOS ANGELES, CALIF. 


260 





Pressure welding school 


Beginning January 15 The Linde Air Products Company with 
the cooperation of Pressure Weld Company, Houston, Texas 
is conducting a training course for the purpose of giving de. 
tailed instructions in the proper procedure to be used in pres. 
sure welding overland pipe lines. The school is being held a 
the warehouses and plant of Pressure Weld Company, Houston, 
under the direction of Linde service operator H. A. Yost, assist. 
ed by members of the Pressure Weld Company field force. 

A welding clamp of the type used in the field, complete with 
the necessary auxiliary equipment, is being used to train the 
men under actual field conditions. Men are trained in smal] 
groups to give an opportunity for individual instruction. The 
average training period is about two days. 

Complete information on the pressure welding school may 
be obtained from the Houston Office of The Linde Air Products 
Company, 6119 Harrisburg Boulevard, Houston 11, Texas. 


Kerotest makes appointments 


Kerotest Manufacturing Company, Pittsburgh, Pennsylvania, 
announces the appointment of H. Glenn Dickenson, 217 East 
Independence Street, Tulsa 6, Oklahoma, as its Tulsa repre. 
sentative, and Gene Best, of Odessa, Texas, as its West Texas 
representative. 

Dickenson is well known throughout the Mid-Continent fields, 
having had about 15 years’ experience as a manufacturers rep. 
resentative in the Tulsa territory. 

Best was formerly with Kerotest Manufacturing Company in 
its Odessa warehouse, and more recently has been marine ma- 
chinery supervisor for Kaiser Company, Inc., at Vancouver, 
Washington. He returned December 1 to take charge of the 
West Texas-New Mexico territory for Kerotest. 


Cardwell plans 


The completion of a new Fabrication Building by Cardwell 
Manufacturing Company, Wichita, Kansas, will result in faster 
production of oil-field drilling and servicing equipment, it is 
announced by the company. The new building will make pro- 
duction line methods possible and “Cardwell” will be able to 
save many man-hours on each rig produced. 

The new building will be used for the fabrication of masts, 
frames, etc., and will also include the sand blast and paint 
rooms. The building will be completed by July, 1945, and will 
be 325 ft. long, 100 ft. wide, and 38 ft. high. The construction 
will be fireproof throughout and will be the most modern of its 
type. 

In order to facilitate further the production of oil-field drill. 
ing and servicing rigs, “Cardwell” has sold its pipe-line equip- 
ment division to The Superior Equipment Company, Bucyrus, 
Ohio. Effective December 1, 1944, The Superior Equipment 
Company started the manufacture of “Cardwell” sidebooms and 
backfillers and will supply service and parts to all owners of 
this equipment. They will continue to manufacture “Cardwell” 
pipe-line equipment. O. E. (Ted) Murrey is manager of sales 
for Superior. 


GE chemical department 


A new department in the organization of the General Elec- 
tric Company, to be known, as the chemical department, has 
been created by the board of directors and Dr. Zay Jeffries, 
technical director of the company’s lamp department, has been 
elected a vice president in charge. This announcement was made 
by President Charles E. Wilson. 

In making the announcement, Wilson stated the creation of 
the new department to become operative January 1 was in ac 
cordance “with the company’s policy of modifying the organ 
ization structure to enable us to take full advantage of our op- 
portunities for further growth.” ; 

The new chemical department will assume responsibility 
for the operations pertaining to the resin and insulating mate 
rials division and the plastics division of the appliance and mer- 
chandise department. 
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Girdler promotions | 


John E. Slaughter, Jr., vice president of The Girdler Corpo- 
ration, Louisville, Kentucky, in charge of the firm’s Votator di- 
vision, announces two 

- important promotions 

in his organization. Sam 
N. Welch was named 
Votator’s eastern sales 
manager with offices at 
150 Broadway, New = % 
York, where he has 
been stationed since 
last May. Lamar Doug- 
las Roy, Jr., was ap- 
pointed Midwestern 
sales manager and will 
continue to make his 
headquarters in Louis- 








L. D. Roy, Jr. S. N. Welsh 





Pressure Weld office 


Early in the spring of 1944, the Pressure Weld Company | 
opened an office in Houston, Texas, in order to facilitate the 
work of pressure welding the Texas section of the Tennessee 
Gas and Transmission Company’s 24-in. pipe line. Later last 
year it was determined to continue the office in Houston so that 
the Pressure Weld Company would be in a better position to 
develop its business. In September space was taken in the Niels 
Esperson Building. 

The Pressure Weld Company is a wholly owned subsidiary 
of the El Paso Natural Gas Company. 

A. L. Forbes, vice president and formerly general superin- 
tendent of the E] Paso Natural Gas Company, has been made 
vice president and general manager of the Pressure Weld Com- 
pany. He is in charge of the Houston office. Forbes retains his 
general connection with the El Paso Natural Gas Company, but 
necessarily resides in Houston and devotes most of his time to 
the Pressure Weld Company. 


Buys Crum-Brainard 


Sale of the Crum-Brainard Company, 217 Magnolia Avenue, 
Whittier, California, to Security Engineering Company, Inc., 
108 West Whittier Boulevard, Whittier, California, has been 
announced by the board of directors of the latter company. 

This modern plant is well known for its production of Crum- 
Brainard roller bits and other oil tool items; and although the 
corporation remains under its original name, its products will 
be sold internationally and serviced by the Security Engineer- 
ing Company, Inc.. according to W. E. Sievers, Security’s ex- 
ecutive vice president. 

Control of Crum-Brainard affairs will now be vested in a 
board of directors composed of: J. D. Sievers, chairman; W. E. 
Sievers, president; O. Hammer, vice president; M. H. Lockett. 
secretary-treasurer, and Oscar A. Trippett, assistant secretary. 

R. M. Cook, Security’s general sales manager, will become a 
vice president of Crum-Brainard. 

The two plants will be operated as separate units, and no 
changes in personnel are contemplated. 





Personnel changes 


Effective January 1, Crane Co., Chicago, Illinois, announces 
several important changes in the management of its branches. 

In Los Angeles, D. D. Updegraff, manager since May 1, 1936, 
has resigned on the advice of his physician. Updegraff is suc- 
— by R. E. Penny, manager of Jacksonville branch since 

L. R. Bauer, who served as manager at Brooklyn and New 
Haven, now goes to Jacksonville to succeed Penny. J. J. Murray, 
once manager at Worcester, and more recently a planning de- 
partment analyst at the Chicago works, is appointed manager at 
New Haven. 

In Memphis, Tennessee, F. A. Duncan, manager since April 
1, 1922, retires after 43 years’ service. He is succeeded by O. 
'. Woodyard, former manager at Little Rock, Arkansas, who, 
in turn is followed by A. C. Gribble, who was a salesman at the 
Houston branch. 
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Fast, easy pipe cuts 
with this 4-wheel 


RiFEgIb 












Cuts cleanly with 
a quarter turn 


@ In tight places it’s a wonder. Short 
handle — and 4-wheels mean swift 
clean easy cuts, which you'll enjoy 
also where there’s plenty of room to 
work. A beautifully balanced husky 
cutter that doesn’t fool around, the 
stout frame making the special heat- 
treated steel wheels always cut true. 
Two sizes: No.42, /2"to 2”; No.44, 21/4" 
to 4". Buy it for better cutting and 
long service — at your Supply House. 


Regular RifealD 

Cutter has fast 

cutting thin - blade 
wheels. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S.A. 
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For Hard Usage and 
 HeavyLoads Specify 


, AIRETOOL 


TUBE CLEANERS 
AND EXPANDERS 


The manufacture of tube cleaners 
and tube expanders that give maxi- 
mum service under the most ex- 
treme conditions is Airetool’s 
aim. And this aim is a reality 
because of Airetool’s unique 
developments. In Cleaners 
they are Airetool’s more 
powerful motor that can 
be loaded down to 50 
-. tpm without stalling, 
\ the Airetool new 
form cutters that 
eliminate tracking 
and save tubes, 
the precision 
slip-fit con- 
struction of 



















special alloy * 
steel and oth- 
er features. In 
Expanders they 
are the special 
tested designs, the 
precision construc- 

tion, their long life and 
others. No wonder users 
everywhere say Airetool 
Cleaners and Expanders 
are ‘“Tops.” 

Airetool Cleaners are made 
for tubes one-half inch to 
twenty-four inches I.D.; straight 
or curved. 

Airetool Expanders are made 
for tubes one-half inch to twelve 
inches I.D. 


Write Dept. EN for informative, instructive 
literature. 






MANUFACTURING 
ose) ia -\. bd 







AIRETOO 


Airetool & Yost-Superior Factory Building ce 
SPRINGFIELD, OHIO ' 
\ 
TT I A 
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TRADE LITERATURE 


Publications listed are sent free upon request. 
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> The Torrington Company, Bantam Bearings Division, South 
Bend 21, Indiana, announces a revised Bulletin No. 105, en. 
titled High Capacity Ball Reciprocating Bearings, covering 4 


| new list of recommended sizes. The booklet describes the new 
| bearings in detail and gives the operating capacities per row of 





| 
| 


balls for 100 r.p.m.. based on an average life of 3000 hr. 


> A 20-page bulletin, Catalog Section M-8000-A, National and 
Karbate Carbon and Graphite Products, issued by National Car. 
bon Company, Inc., 30 East Forty-Second Street, New York 17, 
New York, describes and illustrates a wide variety of carbon, 
graphite, and Karbate products manufactured by the company 
for use in the chemical, metallurgical, mechanical, electrical, 
and other industries. 


> Millionth-of-an-inch precision is the standard achieved by an 
original and exclusive apparatus for the determination of pipe 
stress, described with illustrations in the current issue of The 
Kelloggram, published by The M. W. Kellogg Company, petro- 
leum and chemical engineers, Jersey City, New Jersey, and 
New York, New York. This apparatus was developed by Kel- 
logg engineers “to solve pipe stress determination problems 
which are beyond the practical scope of mathematical compu- 
tation.” The company also announces the development of a com. 
mercially available procedure for production of gasoline and 
other petroleum products by synthesis of natural gas. 


> D. W. Haering and Company, Inc., Chicago, Illinois, have 
issued a new 52-page booklet. H-O-H Water Studies, a collection 
of articles on the control of corrosion, scale, and algae. This 
1945 edition has been enlarged to provide the latest informa- 
tion on corrosion and scale control in water jacket cooling sys- 
tems and to report a series of studies on water problems in at- 
mospheric cooling systems. Discussions of steam and retum 
system corrosion, glucosates, and proportioning problems are 
also contained in this booklet. 


> The Honan-Crane Corporation of Lebanon, Indiana, subsidi- 
ary of Houdaille-Hershey Corporation, has issued Vol. 1, No. 1 
of a new semi-technical publication, Clean Oil. This 10-page, 


_ 2-color company magazine devotes its entire space to the title 
_ subject. Special emphasis is given to reports on outstanding en- 


gineering and installation developments in the field of oil purifi- 
cation, with exact engineering and scientific discussions of spe- 
cific problems. 





Petroleum or Mechanical Engineer with several years field 
experience in well completion and production preferably 
in the Gulf Coast area to promote sales of technical oil field 
services and equipment. Permanent position with good fu- 
ture for man with imagination, initiative, and genuine in- 
terest in sales engineering. Give full details of education, 
experience, and availability in first letter. All replies held 
confidential. Box 18, “ The Petroleum Engineer, P. O. Box 
1589, Dallas, Texas. 


WANTED—Pipinc DrartsmMAN—Experienced in the de- 
sign and detailing of pressure piping such as oil refinery, 
power plant or chemical plant piping. High priority wat 
work with independent refiner having long record of full 
capacity operation and uninterrupted employment in peace- 
time. Applicants must comply with War Manpower Com- 
mission Regulations. Reply to Box 21, % The Petroleum 
Engineer, P. O. Box 1589, Dallas, Texas. 








Drilling Superintendent, now working, would like to contact 0 
individual or company who has drilling rigs and would like to 

a deal for someone to look after them for an interest. The reason for 
wanting to change is to go into business for myself. Have had sixtee® 
years experience with drilling contractors and can furnish the very 
best of references. Address Box 20, c/o The Petroleum Engieet, 
P. O. Box 1589, Dallas, Texas. 
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_ velopment of these multiple engine power units. They will pro- 





Operator’s Guide 


The Detroit Diesel Engine Division of General Motors Cor- 

ration, Detroit, has issued the “Engine Room Operator's 
Guide.” This book is part of a complete system consisting of : 
(1) A special metal log desk; (2) engine room operators 
guide; (3) progress lubrication and maintenance log (4 parts), 
and (4) portable flip board. 


The purpose of this system is to make available in the engine 
room of the famous LCI (Landing Craft Infantry), complete 
instructions on the care and maintenance of the two Quad power 
ynits which propel these ships. 


The Quad is four 6-cylinder Series 71 General Motors diesel 
engines coupled together delivering power to a single driveshaft. 
Another multiple engine development is the Twin 6-71 power 
unit. Here two 6-71 engines are coupled together, and like the 
Quad, deliver power to a single driveshaft. The simplicity of 
the G.M. Series 71 two-cycle diesel engine, with right or left 
hand rotation and the fact that accessories can be mounted 
on either side of its symmetrical cylinder block, led to the de- 





Maintenance log and guide installed on Quad diesel power unit. 











vide more power with less weight and in less space for many 
postwar applications. | 


Two generator sets of 20-kw. capacity, each powered by the | 
2-cylinder Series 71 General Motors diesel, provide auxiliary | 
power for the LCI, and are also covered in the guide. 


To facilitate the use of the guide and log sets, a metal desk 
is mounted directly on one of the Quad engines. The guide is 
then riveted permanently to the desk. The spring clip board | 
also rests on the desk to the right of the guide when not in use. 
Upon the clip board is placed the lubrication and maintenance | 
log sheets, which may be carried from engine to engine as the | 
work progresses. | 





S. M. Jones Company sold 


The S. M. Jones Company has been purchased by the Buffalo 
Bolt Company, it is announced by Rudolph B. Flershem, presi- 
dent of the Buffalo firm. | 

The large S. M. Jones Company plant at Toledo, Ohio, will 

operated as a separate unit without change in name, products, 
Policies, or personnel. 

Paul H. Jones will continue his position as president of the 

ones concern, with his brother, Mason B. Jones, retaining his 

Position as vice president and general manager. D. R. Dale, 
chief engineer and director of research, will continue his 33 
years’ service with the company and L. J. Pundt, another vet- 
eran employe, will continue as sales manager. 

Founded in 1892 by the late Samuel M. Jones, inventor of the 

‘metal sucker rod, the Jones company has been marketing 
sucker rods for 53 years. Buffalo Bolt Company, one of the lead- 
ing independent manufacturers of bolts, nuts, and rivets, has 





operated continuously since 1855. 
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NO VALVE LIKE 
IN ALL THE WORLD! 


Here is a different type of valve, particularly 
adapted to higher pressures and temperatures, 
designed and constructed upon proved sci- 
entific principles. 

The Ludlow Multi-Valve design answered in- 
dustry’s need for a valve that will provide a 
tight closure at all pressures and temperatures 
— for steam, air, gas, water, oil, viscous liquids 
and solutions — that will give a smooth throt- 
tling action without erosion, defeat the action 
of scale, and virtually renew its seat auto- 
matically. 


The Ludlow Multi-Stage Cone affords: 
















1. A metal-on-metal seating that 
cuts through scale and viscous 
liquids and insures a positive 
shut-off that will not simmer. 

2. A multi-stage opening action 
that reduces the pressure and 
velocity step by step, cush- 
ioning and giving a perfect 
throttle without erosion. 

3. A multi-seat principle that in- 
sures a tight seal with all 
fluids, at all temperatures and 
pressures; that prevents dis- 
tortion; and that cleans its 

seat at each closing. 


LUGEOW VALVE 





MFG:-CO-INC:TROY:N:Y: 


MID-CONTINENT SUPPLY COMPANY ° 


FORT WORTH, TEXAS 
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CVS / 
FASTENINGS / 


fer the PETROLEUM INDUSTRY 
STUDS AND BOLTS 


Heat and corrosion resisting metals and high 
strength alloy steels. 





Alloy steel studs and bolts for high pres- 
sure piping stocked for immediate ship- 
ment. 


Let es quote eon your requirements. 


VICTOR PRODUCTS CORP. 
2643 Belmont Ave, Chicago 18, lll 





“GUNITE” CONCRETE 


For ... STEEL PLATE LINING @ STEEL ENCASEMENT ® BUILD- 
ING WALLS, ROOFS, FACINGS @ TUNNEL LINING @ WATER 
RESERVOIR LINING @ POWER PLANTS—BUNKER LINING @ SEWER 
REPAIRS @ TANK LINING @ CANAL AND DITCH LINING 
REPAIR OF DISINTEGRATED CONCRETE, BRICK, TILE, MASONRY. 


WRITE... PHONE... WIRE 


GUNITE CONCRETE and CONSTRUCTION CO. 


ENGINEERS CEMENT GUN SPECIALISTS CONTRACTORS 
1301 Woodswether Road Kansas City 6, Missouri 


District Branch Office: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 
Branch Offices: ST. LOUIS... . DENVER... . NEW ORLEANS . . . HOUSTON 

















The CAVINS DEPTHOMETER 
for wire line depth measurements 





This device has out-moded the “‘stringing-in”’ 
method of well measurements. It is simple to use, 
highly accurate, and readily portable (shipping 
weight 24 pounds with —— case). It can be 
attached to the sand line in a few seconds. Write for 
details and prices. 

The CAVINS Co. 


2835 Cherry Avenue, Long Beach 6, California 
Santa Maria — Ventura — Taft — Bakersfield 


The CAVINS Corp. 


Houston — Kilgore — Odessa — Corpus Christi — Lake Charles 
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In business 25 years ' 

On December 31 The Happy Company, Tulsa, Oklahoma 
completed a quarter century of service to the petroleum indyg. 
try. Paul Mahaffey, president, established the business, Jag 
uary 1, 1920, as The Happy Belting Company. He was sogp 
joined by Leo King, vice president, and Roy 
Lindley, secretary-treasurer, and for sev- 
eral years the company’s business was lim- 
ited to the sale of rubber and leather belt- 
ing for oil country purposes. 

Close study of field operations resulted 
in substantial improvements in flat belting 
drives, and in the prevailing conditions in 
pumping wells. Improvements were made 
in the quality of the belting with reference 
to raw materials. Also,” revolutionary ad- 
vancements were made by the company’s 
manufacturer, The Boston Woven Hose and 
Rubber Company, by improving the manu- Paul Mahaffey 
facturing process that is known as the “continuous cure of 
rubber belting.” 

In 1929 The Happy Belting Company inaugurated the use of 
endless belts, which was received by the industry to the extent 
of being considered “standard.” The endless belt lengths orig. 
inally worked out by The Happy Belting Company were later 
adopted by the American Petroleum Institute. 

In 1937 most of the oil companies elected to discard the use 
of standard fronts and adopt the pumping unit as a standard 
method of pumping oil wells. At that time the company entered 
into the manufacture of chain-driven pumping units. In that 
same year the company also entered into the sale and promo- 
tion of engine jacket cooling through the medium of radiator 
type cooling for engines. This phase of the business has been en- 
larged not only to cooling engine jacket water but also to cool- 
ing oil, natural gas, and hydrocarbons. 

The Happy Belting Company continually expanded by open. 
ing new branches as developments took place in the various 
fields, and on January 1, 1942, the company changed its name 
from The Happy Belting Company to The Happy Company, 
due to the fact that it had added additional lines of equipment. 








Lunkenheimer changes 

Frank P. Rhame, a director, vice president, and assistant gen- 
eral manager of The Lukenheimer Company, has been made 
general manager, succeeding Charles A. Brown, who retired 
December 31. Rhame has been associated with The Luken- 
heimer Company for more than 25 years. Homer FE. Luken, a 
director, succeeds him as assistant general manager. 

Carra L. Lane has been named works manager, succeeding 
George A. Seyler. who announced his retirement as vice presi- 
dent in charge of manufacturing in September, effective De- 
cember 31. 

Fred H. Hehemann, assistant chief engineer, becomes chief 
engineer, succeeding Jerome J. Aull, who retired December 31. 

Harry A. Burdorf remains as a director and vice president 
in charge of sales. 

Eshelby F. Lunken remains as a director and president of the 
company; Chester C. Isekeit as a director and treasurer, and 
Charles W. Burrage as secretary. 


G. S. Whyte dies 

George S. Whyte, founder and chairman of the board of the 
Macwhyte Company, Kenosha, Wisconsin, died December 16 
from a heart attack. 

Whyte was born in Crossgates, Scotland, 
March 20, 1867, and with his mother and 
father and seven brothers and sisters, came 
to America in July, 1884. He became a pat 
of the Leschen Macomber Whyte Rope 
Company in 1896. The factory was at 
City, Illinois. In 1912 the company 
to Kenosha. At that time the name We 
changed to Macomber and Whyte Compaiiy 
and eventually became the Macwhyte Co. 

Immediate survivors are his widow 
his son, Jessel S. Whyte, who is president 
and general manager of the company. 








G. S. Whyte 


THE PETROLEUM ENGINEER, January, 1949 
























—— 
[9 


er | 2 


ee 


<r eer ee 





ahoma, 
1 indus. 
Ss, Jan 





affey 


cure of 


e use of 
€ extent 
hs orig. 
re later 


the use 
tandard 
entered 
In that 
promo- 
radiator 
been en- 
to cool. 


DY open- 

various 
its name 
ompany, 
1ipment. 


ant gen- 
on made 
. retired 


Luken- 


uuken, a 


sceeding 
ce presi- 


tive De- 


es chief 
mber 31. 
resident 


nt of the 
rer, and 


d of the 
mber 16 


scotland, 
ther and 
rs, came 
ne a part 
te 

3 at 

y 

ame was 
Company 
yte Co. 
dow 
president 


any. 


ry, 1945 





20% MORE LIGHT 
oy VARY ALC 


WITH THE NEW 


JUSTRITE FLASHLIGHT 






This New Justrite 3-Cell Safety Flashlight, 
using a .3 ampere draw bulb, gives approxi- 
mately 30% more light than a 2-cell flashlight 
using a .S draw bulb... and the batteries will 
last about twice as long. That’s because this 
higher efficiency, higher voltage bulb has in- 
creased light power and saves batteries. 

In other words... more light from 3 bat- 
teries than from two sets of two...a very 
substantial saving. 

This handy flashlight that fits in the palm of 
your hand, on belt clip or stands alone, also has 
all the famous Justrite Safety Features. 


MODEL 17-§ 


It is approved for Safety by Underwriters’ 
Laboratories, Inc., U. S. Bureau of Mines for safety in methane gas and 
air mixtures, and by the Bureau of Marine Inspection for safety in the 
pump room of tankers. 


Ask your supplier or write for details. 


JUSTRITE MANUFACTURING COMPANY 
2063 N. Southport Avenue, Dept. G-2, Chicago 14, Ill. 
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BLACK on WHITE 













for 


BETTER SIGHT 


WYTEFACE “A” Steel Tapes 
have raised black graduations on 
a crack-proof white surface. Easy to 
read in any light, from any angle. Faster 
measurements with fewer errors. Designed 
for hard service. White background is 
protected by raised steel markings and 
rims. Resists abrasion from rails, pipe, 
rocks, concrete. Protected against rust. See 
your supply house. Write for catalog. 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK - HOBOKEN, N. J. 
CHICAGO + DETROIT - ST. LOUIS 
SAN FRANCISCO « LOS ANGELES « MONTREAL 


WYTEFACE “A” 


STEEL GAUGING TAPES 


Kee 


Drafting 
Reproduction 
Surveying Equipmest 
and Materials. 
Slide Rules 
Measuring Tapes 

















MOTURBO 


PEERLESS-PUMPED WATER 
PAYS DAILY DIVIDENDS 


WATER is usually considered industry’s cheap- 
est commodity—but too frequently it costs more 
than it should. Lowered efficiencies increase 
power bills. Pump breakdowns are costly, not 


GEARTURBO 


\ é 


TT » 


qh 


SUM Pa 





only for repairs but in interfering with produc- 10 to 
tion, Now, with the installation of a Peerless 30,000 
Pump, three objectives are accomplished: (1) gallons 
Water is pumped at the lowest cost; (2) Be- per 
cause of the exclusive engineering design, con- minute 
struction and fine workmanship of the bow! and * 
impeller assembly, original efficiencies are close- OIL OR 
ly maintained over a greatly extended perform WATE 


R 
LUBRICATED 
TYPES 


ance period, far beyond normal; (3) Pump re- 
pairs are reduced to the minimum. 


-PEERLE 
_ peertess.pume ( ‘URBINE 


‘ der + se £ HI-LIFT tog 
L« pesaneipanCoreeiea \ HYDRO-FOIL 

































Itsa 


JENSEN! 


This is the unit 
that has caused so many producers to revise their 
conceptions of ECONOMY and EFFICIENCY in 


pumping wells. Shoot us a wire at Coffeyville, or 


see the JENSEN dealer in your field. 


Yes, we're in your 
Composite Catalog. 


JENSEN 


BROTHERS MFG. CO. 


Coffeyville, Kansas, U.S. A. 


Export Office: 50 CHURCH STREET, NEW YORK CITY 

















NOW YOU CAN WELD 


GALVANIZED IRON AND STEEL 


sheets, shapes and pipes 
and leave all surfaces 


100% Rust and Corrosion Proof 
by regalvanizing the seams and joints with the 









OBSOLETES RIVETED, BOLTED CONSTRUCTION 


© Easy to use 

© Fast 

© Permanent 

® No flux required 

® No fumes 

® No sandblasting 

® Cannot be pried or peeled 
off 

® Applied in any position and 


Production-proved in war- 
time service. Galv-Weld Al- 
loy (Reg. Trade-mark) has 
withstood all government 
tests and is equal to and/or 
better than hot dip galvan- 
izing in corrosion resistance. 
The bond to the base metal 
in confined quarters is superior to zinc metal 
® Economical spray. 
Especially applicable in the case of repair of galvanized 


equipment, new construction, steel buildings, maintenance 
instead of periodic painting, piping, etc. Galv-Weld Alloy 
is not affected by & corrosive and acid-bearing fumes in 
refinery areas. 
BVAARBVBBVABVVWsVIsBVseASBVee@VsesesseaeesesVsesesesese esses aesesas 
GALV-WELD PRODUCTS, 
324 East Second Street, Dayton, Ohio. 


Please send, without obligation, information on the Galv-Weld Process 
and sampte of Gatv-Weld Alloy. 


Name. rents iateas 





Firm. hain 








Street 








City. 











E-N-G-I-N-E-E-R-E-D 


To Fit YOUR Product 


| For over a quarter century we have been making clutches of all kind, 


This clutch building experience has developed a specialized ep. 


ee 





gineering service of value to 
manufacturers whose product 
designs require special clutch 
applications. It isa good idea 
to use standard clutches, where 
practical, but if your need is 
out of the ordinary, it will 
pay you to get the recom- 
mendations of our power trans- 
mission engineers regarding the 


clutch which will meet your Magnified view of a ROCKFORD 


Over Center CLUTCH used in an oil 
field application. 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 


specifications exactly. 


| It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFF. 


Contains diagrams of unique applications. Furnishes capacity tables, dimensions and 
complete specifications. Every production engineer will find 
help in this handy bulletin, = hi. planning postwar products, 


Rockford |Drilling Machine Division 
BorgWarner Corporation 


org 
1303 Eighteenth Avenue Rockford, Illinois, U.S.A. 
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Opens Philadelphia office 


South Chester Tube Company, of Chester, Pennsylvania, 
Philadelphia owned corporation of long standing and particu- 
larly well known in the oil industry, has opened a Philadelphia 
ofice, 14th Floor Finance Building, 1418 South Penn Square, 

' with the following personnel: 

Ralph Earle, vice president, South Ches- 
ter Corporation, subsidiary of South Ches- 
ter Tube Company; Francis H. Gibson, 
general manager of sales, and Clyde M. 
Abel, purchasing agent. 

Ralph Earle, well known in Philadelphia 
business and banking circles, recently re- 
turned from the armed forces, in which he 
served as major in charge of coastal air 
patrol bases on Long Island, Cape Cod, and 
in Maryland. A director of the tube con. 

, pany, Major Earle is also vice president of 
C. M. Abel South Chester Corporation, a subsidiary or- 
ganized to handle business that may not be an integral part 
of the tube company or of its other subsidiary, Chester Tide- 
water Terminal. 

Francis H. Gibson, general manager of sales, has served in 
this capacity for several years, with offices at the Chester plant. 

Clyde M. Abel, formerly assistant purchasing agent, was a 
lieutenant of infantry with the 7th Division in the first World 
War. 

Coincident with the opening of the Philadelphia office, C. H. 
Roberts has been appointed manager of orders, and R. E. Wal- 
lace has been appointed assistant general manager of sales, 
with offices at the Chester plant. 


J& L purchases 


H. E. Lewis, president of Jones and Laughlin Steel Corpora- 
tion, announces the purchase from Talon, Inc., of their electric 
welded tube plant, at Oil City, Pennsylvania. 

The plant has facilities for producing electric welded mechan- 
ical and pressure tubing in sizes 5 in. to 4 in. O. D., inclusive. 
Its products will supplement Jones and Laughlin’s present line 
of seamless, lapwelded, and buttwelded tubular products. 

The new acquisition will be known as the Electric Weld Tube 
Division of Jones and Laughlin Steel Corporation and will be 
operated with present personnel. 


M. W. Kellogg Co. sold _ 


Pullman Incorporated has acquired the entire outstanding 
stock of The M. W. Kellogg Company of Jersey City, New Jer- 
sey, for many years a leading firm in the field of petroleum and 
chemical engineering. 

The announcement, made jointly by D. A. 
Crawford, president of Pullman Incorpo- 
» rated, and M. W. Kellogg, president of The 
M. W. Kellogg Company, said, “the Kellogg 
Company will be operated as a separately 
incorporated member of the Pullman group 
of companies, with the present staff of of- 
ficers and employes, and continuing as a 
specialized research, manufacturing, and 
engineering-construction company along the 
lines which have given Kellogg leadership 
in its field for more than a quarter of a 
century.” 

M. W. Kellogg It was also announced that M. W. Kel- 
logg has been elected a member of the board of directors of 

ullman Incorporated. 

“By acquisition of the Kellogg Company,” the statement 
said, “the Pullman group will participate in more diversified 
lines of engineer-contracting, research, and manufacturing ac- 
uvities than heretofore, and it is expected that advantageous 
results will be effected. From the point of view of the Kellogg 
company, the change is expected to open new opportunities for 
service to the oil refining and other industries through substan- 
tially expanded facilities made possible by increased resources. 
t also carries the prospect of expansion into other fields where 
hese enlarged facilities may be applied.” 
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THE ADVANCED ENGINEERING AND 
DESIGN of Honan-Crane ‘‘Continuous”’ Oil 
Purifiers will give maximum protection for any 
Diesel engines or compressors under any kind of 
operating conditions. Honan-Crane“Continuous’’ 
Oil Purifiers accomplish thorough purification 
by removing all types of contamination as fast 
as they are liberated in the oil. Your engine is 
lubricated by a constant supply of clean oil. 


Send for Bulletin 100D for complete details. 


HONAN-CRANE CORP. 
202 WABASH AVENUE 
LEBANON, JNDIANA 











12,314 Feet 


OF THE PHILLIPS PET. CO. PRICE NO. 1 
WELL WAS CHECKED WITH THE 
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The E-C is a truly great 
instrument for recording 
hole deviation. Operated 
automatically by dry cell 
batteries. No timing device 
needed. Self-checking and 
speedy in operation. Per- 




















. , . Phillips 
mits multiple recording. Peiiiton 
Records require no develop- Company 

Price No. 1 
ment, are accurate and per- Well 


manent. Uperating costs are 
lower than those of any 


other inclinometer. 


SPERRY-SUN WELL SURVEYING CO. 


PHILADELPHIA, PA 
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For Schenectady 


45,000,000 Gallons Daily 
From 9 Layne Units 


Late in 1942, Schenectady faced a water 
crisis. New war industries and increased pop- 
uletion demanded more and more water. 
The old system was over-burdened. Reserve 
was diminishing a million gallons daily. 


Layne was given a contract that covered 
wells, pumps, electrical equipment and other 
essential apparatus. Layne New York Com- 
pany put full crews on the job and in record 
time completed two wells in time to prevent 
a crisis. Seven other wells and pumps were 
soon ready and in service, giving Schenec- 
tady 45,000,000 gallons of fine water daily— 
and at a saving of $10,000 a year on oper- 
ating cost. 


Though constructed at extraordinary 
speed, operation was perfect and efficiency 
up to the guarantee. No other firm in 
America,—or perhaps in the entire world 
could have matched Layne's overall perform- 
ance. 

Layne Wells and Pumps are the world's 
finest in quality, efficiency, design and long 
life. For late literature address, Layne & 
Bowler, Inc. General Offices, Memphis 8, 


Tenn. 


LAYNE PUMPS —suisiti ev- 


ery need for producing large 
quantities of water at low cost 
from wells, streams, mines or 
reservoirs. Send for literature. 


AFFILIATED COMPANIES: Layne-Arkansas Co.,. 
Stuttgart, Ark. * Layne-Atlantic Co., Norfolk 
Va. * Layne-Central Co., Memphis, Tenn. 
Layne-Northern Co., Mishawaka, Ind. * La ° 
Lake Charles, La. 

Monroe, La. * 


Louisiana Co. 
Well Co. 


3 ie- 
waukee, Wis. * Layne-Ohio Co., Nga a Ohio 
) » Houston, Texa: Layne- 
wrestere Co., » Mo. * e-Western 
of Minn nesota, Minneapolis, Minn. nte 
tional Water Suppiy Ltd., London, Ontario, ‘Canada 
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WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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OWCO has never been satistied it has constantly sought to improve 
to rest on past achievements... established facilities and develop new 


Through an energetic program of field services directed to the scientific dis- 
research and laboratory development, covery and increased recovery of oil. 
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